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Abstract 
A formerly private collection of projectile points belonging to the Kalispel Tribe of Indians Cultural 
Resources Program provides stylistic, temporal, and geographic information for sites in the Albeni Falls 
Reservoir, Idaho. Specifically, there are 462 artifacts from 24 sites based on information derived from the 
collector’s and tribal archaeologist’s notes. Depositional information is unknown and artifacts are as surface 
finds. Analyses performed in this study include the morphological and technological dimensions of style, 
geographic and temporal distribution of artifacts by site, comparative results of obsidian x-ray fluorescence, 
and high-resolution photography. The results demonstrate the collection as a pragmatic dataset yielding a 
wide range of information useful in fostering further archaeological research.  
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CHAPTER I | Introduction 
Research Problem & Goals 
The Albeni Falls Reservoir has produced relatively little knowledge about projectile points from 
well-dated contexts. Nearly all excavations have been limited to shoreline sites, which in effect rarely 
allows archaeologists to excavate rich midden contexts found in permanent sites above the floodplain. Most 
projectile points in this area belong to private collections that limit professional researcher accessibility and 
reporting. The Kalispel Tribe, following acquisition of the formerly private collection, curates the artifacts 
presented in this study. These artifacts from this collection are useful because they contain stylistic, 
locational, and temporal information. While the need for absolute dated projectile points still exists, the 
collection is comparable to established temporal diagnostic schemes and thus useful for other researchers. 
The goals of the project are: 
1.) Use stylistic analysis to compare the collection to recognized projectile point types and their 
variation, as well as their assigned temporal ranges 
2.) Use temporal ranges to compare site components and geographic distribution 
3.) Present all artifacts in the collection with high-resolution photographs 
4.) Present a complete artifact catalog of the projectile points with well-defined and quantifiable 
dimensions that will aid future research 
5.) Identify obsidian sources through x-ray fluorescence analysis and project likely routes for 
procurement 
Projectile points, along with other chipped stone artifacts, are amongst the best-preserved materials found 
in archaeological contexts. Assigning temporally diagnostic attributes to projectile points is widely 
practiced in archaeology and the artifacts in this collection provide site chronological information in lieu of 
excavated contexts. However, there are many challenging aspects to consider when performing such 
research: 
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1.) Type designations are products of the modern researcher and not necessarily of the artifact 
manufacturer. There are an infinite number of attribute to construct and compare types, a 
researcher will chose the attributes that they find relevant to the examined problem. 
2.) Analysis of quantifiable dimensions do not necessarily cover the qualitative dimensions of the 
phenomena in questions. For instance; skill of manufacturer, artifact rejuvenation, time, 
quality and availability of materials. 
3.) Sampling of materials is subject to current institutional objectives such as funding, focus, and 
availability.  
Therefore, the aims of this project must address the three critical factors by using comparable type 
assignments based on the most explicit and quantifiable definitions as well as acknowledge the limits of the 
materials available.  
Environmental Setting 
The Albeni Falls Reservoir is an impoundment of the Pend Oreille River in North Idaho. Created 
by the U.S. Army Corps of Engineers, Albeni Falls Dam construction project that took place from 1951-
1955. It extends from the dam at Newport to Pend Oreille Lake. The Clark Fork River and other small 
tributaries comprise a watershed extending over 20,000 miles in the Bitteroot, Flathead, and Mission 
mountain ranges. Lake Pend Oreille lies at the end of the Purcell Trench that extends from British Columbia 
into northern Idaho between the Cabinet Mountains and Selkirk Range. Lake Pend Oreille average elevation 
of 2064 feet amsl (629m) with surrounding terrain as high as 6004 feet (1830m). The river in the project 
areas runs east to west. The largest tributary is Priest River flowing into the reservoir from the north serving 
as major commerce and transportation route for prehistoric peoples to Priest Lake (Lyons 2009). South of 
the project area are the low-lying valley walls of Rathdrum Prairie, which is drained by Cocolalla, Hoodoo, 
and Carey creeks. Below the Dam is the Box Canyon reservoir and Calispell Valley heartland where the 
river flows north into the narrow Z Canyon that contains Metaline Falls. Flow into Z Canyon, which is less 
than twenty feet wide, causes seasonal flooding due to rains and snowmelt off mountains. The river then 
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enters Canada until it joins the Columbia River near the United States/Canadian Border approximately 40 
miles upriver from Kettle Falls.  
Deglaciation of the area started roughly around 15,000 BP but due to ice blockage at Z Canyon, 
much of the upper Pend Oreille Valley was ice-free and inundated by glacial Lake Clark until roughly 8,000 
BP (Mierendorf 2000). Human occupation does not occur below the slack water sediments of Lake Clark, 
which date as late as 7,200-4,200 years before present (BP). The earliest cultural compnents appear around 
4,100 BP (WSU 3342) (Stradling et al. 2000:4.10). Holocene climatic conditions established vegetation 
and animal communities now common in the region. Camas meadows thrive in this environment and the 
river is abundant with fish although no ocean-run salmon. Soils on the floodplains and lower terraces are 
deep and poorly drained (Miss 2002:10). Strong annual floods affected margin locations as early as 4,200 
BP (Stradling et al 2000:4.10) and prevented cultural use of alluvial terraces except for seasonal use. The 
overwhelming majority of archaeology projects conducted to date has been driven by hydro-electrical 
projects. The area of potential effect (APE) restricts the archaeological investigations to lower floodplains 
and terraces creating a register of sites not incorporating potentially older and stable sediments.  
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Figure 1. Map of study area. 
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Cultural Summary | Columbia Plateau 
The Study Area lies within the Columbia Plateau culture area. The Plateau has been recognized as a 
distinct culture area since Mason (1896, revised 1907). The area and aboriginal territories of Plateau peoples 
have undergone multiple revisions as seen in Kroeber (1939), Driver and Massey (1957), Murdock (1941),  
and finally the most agreed upon version in the Handbook of North American Indians (Sturtevant 1998). 
Plateau political structure is relatively simple with leadership provided through heredity, group 
consultations, or consensus (Ross 2011). Archaeological researchers working in the Plateau confirm most 
of the distinctive features Walker (1967) described: 
 Site location in regions of great environmental diversity. 
 Adaptations to a riverine environments, with watercraft and elaborate fishing technology. Plants, 
game and fish in varying proportions were staples in regional diets.  
 Intensive interrelationships between local groups based on kinship, trade, and political ties. 
Interactions were facilitated by either common language, multilingualism, and/or a trade language.  
 Band and composite band political organization, bilateral kinship, polygyny, primarily patrilocal 
residence, local communities rarely larger than 100 individuals and winter residence in semi-
subterranean houses within the major river valleys.  
 Emphasis on democratic and peaceful relations among individuals and groups. 
 Shaman-centered religious systems, with an emphasis on the individual vision quest for a tutelary 
spirit, annual observance of first roots and first salmon ceremonies and winter tutelary spirit dances.  
There have been many chronological frameworks proposed for the sub regions on the Columbia Plateau. 
Studies within these sub regions include sequences from the Lower Snake River (Leonhardy and Rice 
1970), Mid-Columbia (Galm et al. 1981), Lower Middle Columbia (Dumond and Minor 1983), Chief 
Joseph Dam (Campbell 1985), Kettle Falls (Chance and Chance 1985; Goodale 2004; Pouley 2010), Wells 
Reservoir (Chatters 1986), Albeni Falls (Miss and Hudson 1987), Lower Salmon River (Davis 2001), 
Canadian Plateau (Rousseau 2004), and Pend Oreille (Herbel et al. 2010). The concern with having a large 
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number of subregional chronologies is that it obscures larger regional patterns. Many of these chronologies 
are products of contract archaeology that is small scale, highly focused, and with data reporting typically 
locked away in grey literature. All of these subregional chronologies fall into the overarching cultural 
periods of Paleo-Indian, Archaic, Proto-Historic, and Contact. Sub-regional chronologies that are in and 
around the area of study shown in Figure 2.  
The Paleo-Indian period is the earliest evidence of occupation on the Columbia Plateau and occurs 
in the Pleistocene to Holocene transition between 14,000-8,000 BP. This period also corresponds to the end 
of the Younger Dryas and with deglaciation of the study area 11,000-8,000 BP. People living on the Plateau 
during this time apparently were using generalized foraging techniques (Binford 1980) pursuing large game 
of Pleistocene megafauna while simultaneously engaging in opportunistic foraging of available plant and 
riverine resources. These bands of highly nomadic and wide-ranging populations expanded rapidly across 
the Plateau and Americas. Settlements of these populations on the Plateau have been divided into two types 
of either lower elevation grasslands/valleys or upland hunting camps. Seasonal divisions also likely to have 
existed as demonstrated by sites like Marmes (winter) and Lind Coulee (summer). All formal tools indicate 
high levels of flint-knapping skill and as exemplified by the Clovis and Western Stemmed traditions 
representative of this time (Beck & Jones 2010). Other artifacts from this period belong to categories of 
edge-ground cobble, bone, shell, and antler technology. It is likely that woodworking and plant fiber 
technology existed even though archaeological evidence is minimal.  
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Figure 2. Cultural chronologies relevant to the study area. 
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The Early-Holocene Archaic Period dates between c.8,000-4,000 BP. The environmental 
conditions became warm and dry with sagebrush dotting much of the landscape. The eruption of Mt. 
Mazama in roughly 7,600 BP (Zdanowicz 1999) deposited a thick lens of tephra across the Pacific 
Northwest is widely used as a dividing line between early and late archaic phases. Populations were still 
small band groups moving location-to-location but less wide ranging instead targeting selected resources. 
Subsistence strategies no longer focused on the now extinct megafauna and became more diverse, focusing 
on medium to small game with an increasing emphasis on salmon, river mussels, roots and seeds. However, 
there is no conclusive evidence of food processing for storage during this time. The Archaic Period marks 
the rise Cascade technology, which includes laurel leaf-shaped lanceolate and post-Mazama large side 
notched points. Other associated lithic artifacts include bifaces, microblades and levallois-like reduction 
cores, and ground stone implements. Bone technology is similar to the Paleo-Indian period.  
From 5000 BP until roughly 400 BP, people of the Plateau began securing and intensifying their 
local resources and by 3500 BP collector subsistence strategies replace general foraging (Prentiss and Kujit 
2004). Collector subsistence strategies are more complex and result in a greater variety of site types and 
evidence of food storage and curation. Settlements are indicated by semi-subterranean pit houses with some 
early examples at Hatawai and Alpowa dating between 5,100 – 4,400 BP (Campbell 1985:481; Chatters 
1995). Densely occupied pit house settlements are apparent by 3,800 BP (Solimano and Gilmour 2014). 
Subsistence followed a collector model where people based their strategies on salmon and camas roots. As 
resources and populations increased so did the complexity of the collector strategy in which salmon always 
remained the focus of the economy (Prentiss et al. 2005). Social inequality during this time also rose and 
leadership was a mix of achieved or ascribed status. Supporting evidence for social inequality comes from 
the increase in prestige items like dentalium shell, native copper, nephrite, and obsidian. There is also a rise 
in various projectile point forms like corner notched, contracting stemmed, small side notched, basal 
notched, and small lanceolate. Other associate artifacts include items such as net weights, end scrapers, 
ground stone implements, weaving and wood technology, cordage, awls, fire starters, arrow fore shafts, 
pipes, and shell beads.  
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Between 2,000-400 BP populations on the Plateau strategically placed their winter villages along 
rivers. Subsistence focused on a seasonal round of available resources following a collector strategy focused 
on salmon and intensive camas root gathering and processing. In upriver areas where salmon was not 
available, like Albeni Falls, peoples in these areas would focus on locally available species of fish or travel 
and acquire salmon via trade. The major resource for storage was camas processed in ovens then pounded 
into flour for cakes. Bags of camas and smoked/dried fish were stored in pit houses and cache pits made 
from tule mats and logs.  
The Proto-Historic Period and Proto-Contact period typically spans the last 400 years. Populations 
during this time were exposed to various western diseases such as measles, small pox, and tuberculosis. 
Artifact assemblages now include foreign trade items such as the horse, iron, and glass. Settlements were 
similar to the previous period but had to incorporate horse pasture and there was an increased importance 
on raiding. Contact with westerners variously occurred between 200-300 years ago. A period of warfare 
1855-1858 marked the end of traditional settlement and subsistence patterns. Diagnostic artifacts of this 
time include projectile points made from glass and other hybrid forms. 
 
Kalispel Ethnohistory and Subsistence 
The peoples of the Pend Oreille Valley were known as the “boat” or “canoe” people and “paddlers” by 
other Indians and “the Camas People” by researchers (Ruby et al. 2010). The Kalispel (Kalispe’m), who 
are often described as the Lower Kalispel (Chalfant 1974:230) inhabited the lower river valley roughly 
splitting at Albeni Falls from the Pend Oreille or Upper Kalispel (NtsEmtsi’ni) bands that dwelled closer to 
Lake Pend Oreille. This is a very soft divide since members of both groups could be found in each other’s 
villages and are generally thought of as one people by contemporary researchers.  
The only hard divide comes from the Treaty of Hell Gate in 1855 in which the Upper Kalispel 
Indians are recognized and placed them on the Flathead reservation while the lower Kalispel did not receive 
reservation lands until 1914 by executive order (Ruby et al. 2010). There is also a noticeably strong cultural 
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and linguistic affiliation with the Flathead (Teit 1930:296) as well as a cultural and environmental 
commonality with their Kutenai neighbors (Walker 1973:41.42).  
The Kalispel, and other Columbia Plateau peoples, abided by a seasonal subsistence round. The 
winter months were spent in large villages with subterranean lodges often on the floodplain of major rivers 
and subsisted mostly on hunting in the lower hills with less snow and fishing. By late spring, as flooding 
from snow melting occurred and when the camas (Camasia quamash) was ripe, inhabitants would 
communally harvest camas then split into smaller groups to fish, hunt, or gather in other parts of the valley 
or travel to neighboring territories. It is important to note that while most Columbia Plateau peoples have 
access to salmon, the inhabitants of the Pend Oreille River Valley only had access to the resource via trade 
and travel (Dorwin 2014) with ethnographic evidence of Kalispel fishing on the Spokane and other interior 
rivers. After the introduction of the horse, occasional groups would assemble to travel to the plains to hunt 
buffalo with neighboring groups like the Spokane, Nez Perce, and Flathead to increase their numbers for 
protection (Anastasio 1985:130-136; Dorwin 2013). It is important to note the horse populations amongst 
the Kalispel were relatively low due to the lack of winter foraging areas.  
Nets, hook and line, spears, weirs, and traps were utilized to obtain the locally available species of 
trout, whitefish, squawfish, and sucker. There was common hunting of elk, moose, deer, mountain goat, 
mountain sheep, brown bear, grizzly bear, and less common antelope and caribou. Deer were encircled, 
trapped, jumped, or run into deep snow. Hibernating bears were smoked out of dens and smaller game like 
rabbit, beaver, muskrat, grouse, duck, and geese were all hunted with snares, nets, seines, spears, arrows 
(possibly tipped with rattlesnake venom), and clubs (Smith 1985; Bussey 1981:13). Camas was harvested 
by digging sticks, roasted, dried, and then some were stored in sacks for winter months (Walker 2004) but 
such artifacts are rare to be recovered from within the valley (Mierendorf 2000:4.21). Other important plant 
resources included bitterroot, chokecherries, services berries, huckleberries, thimbleberries, elderberries, 
foam berries, strawberries, blackberries, currants, oregon grapes, cattail, wild garlic, wild onion, wild 
celery, wild carrot, hazel nuts, pine nuts, and cambium of lodge pole pine (Smith 1936-1938, Walker 2004; 
Chalfant 1974:220; Lahren 1998; 287). 
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Figure 3. Columbia Plateau and the Aboriginal Territory of Kalispel Indians. Map based on Sturtevant et al. (1998). 
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The Historic-period in the area began with white fur traders that interacted with both branches of 
the Kalispel. In 1809, David Thompson of the Northwest Company constructed the Kullyspell House on 
the eastern shores of Lake Pend Oreille. In the 1840’s, Rev. Pierre De Smet who then established the St. 
Ignatius Mission near modern day Cusick, WA, also visited the Kalispel. The Upper Kalispel also followed 
Rev. Adrian Hoecken that established St. Michael’s mission near Albeni Falls and moved it after the Treaty 
of Hell Gate to the Flathead Reservation.  
As mentioned previously, the Yakima Indian War in 1855-1858 prevented the Lower Kalispel and 
some of their allied neighbors from attending the Hell Gate treaty ceremony near Missoula, Montana on 
July 16, 1855. The Treaty co-signed the Upper Kalispel (also referenced as Pend Oreille) with the Kutenai 
and Flatheads to the Flathead (a.k.a. Jocko) Reservation in Montana. For the most part, the lower bands of 
the Kalispel that remained in their traditional homeland were being displaced by white settlers and increased 
pressure from railroad expansion. By 1914, their reservation consisted of roughly 4500 acres of land. In 
1938, the modern day Kalispel Tribe of Indians ratified a new constitution. Important claims include the $3 
million award in 1963 for the 2,247,000 acres of land and 126,000 aquatic acres taken as well as the supreme 
court ruling in favor of the Kalispel for claiming the loss of a 10-mile strip of land along the Pend Oreille 
between Usk and Cusick when Box Canyon Dam was constructed. 
Contemporary life and culture of the Kalispel focus on preserving cultural traditions and providing 
security for future generations. The Kalispel belong to the Upper Columbia United Tribes (UCUT) that 
focuses on fish and wildlife management, and has benefited the Kalispel with fish hatchery and aqua 
farming. The Northern Quest Casino opened in 2000 and became the economic powerhouse for the tribe. 
The tribe also developed other tribal entities like the Camas Institute and the natural resource department 
that promotes tribal interests in aquatic, wildlife, culture, and water quality.  
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Previous Research 
The first boom of major archaeological studies on the Northeastern Plateau and in Southern British 
Columbia were executed through the 1960-1980s (Bussey 1981; Campbell 1985; Chance 1986; Chance and 
Chance 1977, 1979, 1982; Chatters 1986; Fladmark 1982; Gough 1984; Grabert 1968; Salo 1985, Swanson 
1962). This activity was followed by another more recent wave of investigations (Andrefsky et al. 2000; 
Hamilton and Solimano 2003; Herbel et al. 2012; Hicks et al. 2005, 2006; Roulette 2001; Roulette et al. 
2001, Dorwin 2014, 2015, 2016). Ethnographic research for the Kalispel and surrounding groups used to 
reinforce archaeological interpretations include the works of Teit (1930), Ray (1936), Smith (1985, 2000), 
and Lyons (2006).  
Virtually all archaeological investigations in the study area are associated with cultural resource 
management efforts with the majority tied to hydroelectric developments. Prior to dam construction, river 
basin surveys conducted by Shriner (1950, 1953) recorded thirteen sites along the Pend Oreille River and 
Pend Oreille Lake. Most of these sites were located by using information gathered by residents who had 
been collecting in the area for years. Follow up surveys (Mallory 1961; Delisio 1974; Munsell and Salo 
1974) and test excavations (Hudson et al. 1980; Knudson et al. 1970) were completed. By the mid to late 
80’s, an inventory of the Albeni Falls Dam project was completed by funds provided by the three Army 
Corps of Engineers (Gough and Boreson 1985; Miss and Hudson 1986; Miss 1991). Testing archaeological 
sites for eligibility to the National Register of Historic Places (NRHP) occurred in the late 90’s and early 
00’s (Miss 2002; 2005).  
The first research to inventory artifact collections in the project area was conducted by Miss and 
Hudson (1987). Their goal was to analyze projectile point specimens for stylistic comparison to samples 
from adjacent areas and to broadly outline a temporal sequence for the area. Their research proposed a 
tripartite phase chronology for the Albeni Falls reservoir that recognized technological shifts from spear, 
atlatl, and bow. After analyzing nearly 1,000 projectile points, their major conclusion indicated that 
projectile point styles were influenced by developments from the adjoining Plateau and Northwest Plains, 
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as well as locally. Stylistic changes in point forms are documented from the earliest periods of occupation 
onward. This includes a correlation between early-dating point styles and locally available meta-
sedimentary raw materials. By contrast, imported cryptocrystalline and obsidian material appear in later 
styles.  
The collections analyzed by Miss and Hudson (1987) contained material from four sites that are 
present in this study as well as the seven broad areas likely visited by Gundlach. Specifically, sites 
10BR454; 10BR456; 10BR506; 10BR544 and areas G, K, L, M, U, V, and W, are areas in common with 
the collection analyzed in this study. More recently, Miss (2002, 2005) tested 31 sites for eligibility to the 
National Register of Historic Places. Nine of these are sites associated with the collection and present study. 
These sites are: 10BR17, 10BR20, 10BR94, 10BR95, 10BR102, 10BR110, 10BR471, 10BR740, 
.10BR741. However, materials in this collection were not analyzed in their reports. 
 There was a large boom of descriptive works relative to projectile point types on the Columbia 
Plateau from the early 1960’s to mid 1980’s (Butler 1961, 1962; Dumond and Minor 1983; Greengo 1982; 
Leonhard and Rice 1970; Nelson 1969; H. Rice 1965; D. Rice 1969, 1970, 1972; Shiner 1961; Swanson 
1962). The most comprehensive attempt at explicit definition and quantification of types on the Columbia 
Plateau is by Lohse (1985). Also, following Pettigrew et al (1995), Carter and Deboer (2002) propose an 
analytical key for projectile points from central Washington using defined historic types and date ranges 
adopted from Lohse (1985,1995). The temporal span of Columbia Plateau projectile points were 
subsequently adjusted by Lohse and Shou (2008). To date, the chronology put forth by Lohse remains the 
standard for identifying temporally diagnostic projectile point forms in the Columbia Plateau.  
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CHAPTER II | Methodology 
Artifact Analysis 
Projectile points are comparable and temporally diagnostic by their technological and 
morphological dimensions. The technological dimensions explore the reduction strategies used to create 
the tools. The morphological dimensions explore the stylistic preferences that relate the types and their 
variations. A type key and descriptions of artifact collections with well-dated and statistically significant 
datasets yields temporal assignment of the collection’s artifacts. Complementing the types further is a 
dart/arrow index that provides insight to the possible functionality of these artifacts based on the 
requirements for tool hafting.  
Technological and Morphological Dimension Descriptions 
Ten technological dimensions and eight morphological attributes are employed in this classification 
of projectile points. These dimensions create comparable stylistic categories that connect to temporally 
sensitive historical types. These traits and resulting analysis follow the work of Lohse (1985; 1994).  
Technological Dimensions 
 Following are descriptive outlines of the technical/morphological qualitative and 
quantitative variables used in this analysis. 
1. Blade Length 
a. The distance from the tip of the point to the blade-haft juncture. Measurement in 
millimeters.   
2. Blade Width 
a. The distance from the two widest lateral margin points of the blade. Measurement in 
millimeters.   
3. Haft Length 
a. The distance from the blade stem juncture to the basal margin.  
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4. Neck Width 
a. The distance between the blade haft junctures. Measurement in millimeters.   
5. Basal Width 
a. The distance between the two widest lateral points of the base. Measurement in 
millimeters.   
6. Shoulder Length 
a. The distance from the blade haft juncture to the widest point of the blade. Measurement 
in millimeters.   
7. Max Length 
a. The distance from the tip of the projectile point to the basal margin. Measurement in 
millimeters.  
8. Thickness 
a. The measurement taken at the point of intersection of the measured axes of width and 
length of at the thick portion of the proximal end, whichever is greater. Measurement in 
millimeters.   
9. Weight 
a. Taken in grams on an Ohaus triple beam balance scale.  
10. Material 
a. Argillite 
b. Cryptocrystalline Silica (CCS) 
c. Meta-sediment 
d. Obsidian 
e. Petrified Wood 
f. Quartzite 
g. Siliceous Mudstone 
h. Unknown  
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Morphological Dimensions 
1.) Form/Outline 
a. Basal Notched 
b. Corner Notched 
c. Stemmed/Corner Removed 
d. Lanceolate 
e. Side Notched 
2.) Size 
a. Small (Arrow) 
b. Large (Dart or Spear) 
3.) Stem Edge Orientation 
a. Contracting 
b. Expanding 
c. Straight 
4.) Basal Edge Shape  
a. Convex 
b. Concave 
c. Straight 
d. Point 
5.) Blade Shape 
a. Excurvate 
b. Incurvate 
c. Straight 
d. Reworked or Indeterminate 
6.) Cross Section 
a. Bi-Plano 
b. Bi-Convex 
c. Plano-Triango 
d. Flat 
7.) Serration 
a. Serrated 
b. Non-Serrated
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Form/Outline 
Projectile points are from two general forms. These forms are triangular and lanceolate. From these 
two forms and the outline are from where the other morphological characteristics find their foundation. The 
outline in this section focuses on the blade-stem juncture and associated hallmarks. More detail about 
typology is provided in the following section.  
Side Notched (Figure 4, Figure 43-Figure 48) 
The separation of the blade and the stem is by a notch on the lateral 
margin of the projectile point. This form is consistent with late archaic arrow 
types like the Plateau side-notched, desert side notched, and plains side notched. 
There are early archaic side notched types including cold springs, bitterroot, and 
northern side notched which are all dart sized.  
Corner Notched and Basal Notched (Figure 5, Figure 24-Figure 29) 
Corner Notching is the separation of the blade and stem. Notching is 
directed from the proximal corners of the projectile point. The stem does not 
typically extend past the widest portion of the blade. This form has many 
varieties in the Columbia Plateau like the Columbia Corner Notched series and 
Quilomene Bar Corner Notched. In the Great Basin, this form includes type 
varieties in the Elko series. In the Plains, it would include Pelican Lake and 
Besant type varieties.  
Basal notching is the separation of the base by a notch that extends from 
the proximal margin of the blade and typically parallels the lateral margin of the 
stem. Basal notching and barbed are terms often used interchangeably due to the 
formation of barbs through notching. Often, it is difficult to distinguish basal 
notched outlines from corner notched varieties. While this morphological 
Figure 4. Side Notched 
Form 
Figure 5. Corner 
Notched Form 
Figure 6. Basal 
Notched Form 
19 
classification scheme needs to be further refined, this study defines a basal notch 
as having the barbs extending to or past the proximal margin. In addition to this 
problem, the term basal notched is used in the Columbia Plateau as a way to 
distinguish overall form of the blade-stem juncture. By contrast, other culture 
areas use it to describe the treatment of the basal margin of an artifact. Columbia 
Plateau type variants are Quilomene Basal Notched and the Columbia Stemmed 
series. Great Basin type variants include the Rosegate Series.  
Lanceolate and Shouldered Lanceolate (Figure 7- Figure Figure 8, 
Figure 51-Figure 50) 
The separation of blade and stem are not separate. Typically, the greatest 
width of the projectile point is in the middle one-third of the outline. There are 
also outlines that contain gradual shoulders forming an oblique angle from the 
proximal boundary of the blade to distal margin of the stem. Lanceolate type 
variants on the Columbia Plateau are typically associated with the Cascade 
Series. Shouldered lanceolate variants include Windust, Mahkin, and Lind 
Coulee types.  
Corner Removed (Figure 9, Figure 37-Figure 41) 
Corner removed is a triangular form where the corners on the basal 
margin are removed. This results in straight to contracting stem and shoulders 
that are parallel or sloping away from the basal margin. Type variants in this 
category include the Rabbit Island Series and Nespelem Bar type variant. Often, 
Corner removed and stemmed forms are synonymous and reflect a researcher’s 
preference.  
Figure 7. Lanceolate 
Form 
Figure 8. Shoulder 
Lanceolate Form 
Figure 9. Corner 
Removed 
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Other or Indeterminate (Figure 42) 
This category includes projectile points that do not fit within the above categories. For Instance, 
the collection hosts a one large triangular preform, two large pentagonal point, and nine small triangular 
projectile points that resemble the cottonwood triangular type in the Great Basin.  
Size 
The dimension of size discriminates dart from arrow points. This research follows the dart-arrow 
index proposed by Hildebrandt and King (2012) by adding neck width to maximum thickness. Small points 
are associated with bow and arrow technology while larger forms are referenced to atlatl and dart 
technology. Larger artifacts are also associated with spear and knife forms.  
Stem Edge Orientation 
Stem edge orientation notes the shape of the stem from the blade-haft juncture to the proximal 
margin. The values range from straight, expanding, and contracting to not applicable.  
Basal Edge Shape 
The basal edge shape is the line at the proximal margin of the projectile point. Values include 
straight, convex, concave, and not applicable.  
Blade Shape 
Blade shape characterizes the curvature of the lateral blade margins and values are straight, 
excurvate, incurvate, and reworked/indeterminate.  
Cross Section 
Cross section is the shape of the projectile point viewed from the proximal end as a geometric 
shape. The values for this dimension are planoconvex, biconvex, diamond, trapezoidal, and not 
applicable.  
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Serration 
Serration is the noted by the presence or absence of wave-like flake series along the blade. 
Material 
Local Naturally Occurring Material 
Quartzite 
Quartzite is the naturally occurring metamorphic substance formed primarily by the deformation of 
sandstones. When hard quartz sand grains are interlocked, breaks tend to travel across individual grains 
resulting in conchoidal fractures (Andrefsky 2005).  
Meta-sediment 
Meta-sediment is fine-grained sedimentary material that has undergone metamorphism by heat or 
pressure.  
Imported Material 
Argillite and Siltstone 
“Argillites are metamorphosed aphanitic shales or siltstones that are, brittle, and homogenous (Andrefsky 
1984:172). They tend to be dull and not have a glassy luster of sheen. One of the primary differences 
between argillites and silicified shales is that argillites do not have quartz as the usual cementing agent" 
(Andrefsky 2005). Argillite quarries include North Star and Kootenay Lake. Purcell siliceous siltstones 
are present at Harvey MT. and Goatfell quarries. 
Cryptocrystalline Silica 
Cryptocrystalline Silica includes chert, chalcedony, and flint. Smaller sources of these materials are 
scattered throughout central Washington and western Montana. The nearest chert sources are located at Top 
of the World, Avon, and Madison (Choqutte 1980). Occasionally, usable chert occurs locally in glacial till 
(Draper 2000).  
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Petrified Wood 
Petrified wood is found in central Washington around Vantage and Wenatchee.  
 
Obsidian  
Obsidian is a volcanic glass that is often black but can be colored or banded with various colors. Major 
obsidian sources occur in western Washington, central Oregon, southern Idaho, and western Wyoming.  
 
 
23 
Figure 10. Columbia Plateau Types by Form and Time. Adapted from Lohse and Shou (2008).
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Typology 
Previous research on projectile point morphology in general has been exhaustive since chipped 
stone material is often the best or only preserved material in the archaeological record. The study area poses 
a potential problem in comparing the variation in styles recorded relative to material found in several 
cultural areas. The stylistic similarities of material from the Columbia Plateau, Great Basin, and High Plains 
often complicate stylistic comparisons due to the lack of agreement on data definition, ordering, and 
dissemination formats. The present discussion of projectile typology incorporates the works of Lohse (1985, 
1995), Lohse and Shou (2008), Carter and Deboer (2002) for Columbia Plateau, Holmer (1978, 1986), 
Thomas (1981) and Jennings (1986) for Great Basin, and Frison (1978), Greiser (1983), and Reeves (1983) 
for the High Plains.  
Basal Notched Typology 
The Columbia Plateau has two series of basal notched projectile points relevant to this study, both 
defined by Lohse and Shou (2008). These are the Quilomene Bar and Columbia Stemmed series. The 
Quilomene Bar basal notched projectile points are relatively thick and heavy with straight to convex blade 
margins that terminate in thick squared barbs. Barbs typically extend down to the base of the expanding 
stem (Lohse 1995). This type of projectile point is consistent with styles reported in the works of Nelson 
1969, Leonhardy 1970, and Greengo 1982. Lohse and Shou 2008 recognize two variants of Quilomene Bar 
Basal Notched with one being more robust than the other. Both variants share the same temporal distribution 
of 2,500-1,500 BP and are associated with the Middle to Late Archaic Periods.  
The Columbia Stemmed type is a delicate triangular form with pointed and projecting barbs, and 
small, narrow expanding stems (Lohse 1995). Nelson (1969) and Greengo (1982) first recognized this type 
and Nelson (1969) suggests that it may be a later variant of the Quilomene Bar Series. Lohse and Shou 
(2008) recognize three variants in this series with a temporal range of 2,000-150 BP. The type key used by 
Carter and Deboer (2002) use a wide stem (neck width > 6.5mm and max basal width ≥ 9.0mm) and a 
thickness of greater than 4.0mm as requirements for a Quilomene Bar basal notch point. The same analytic 
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key uses max basal width of less than 9.0mm, neck width of less than or equal to 6.5mm, and a thickness 
of less than or equal to 3.5mm in the definition of a Columbia Stemmed point.  
Corner Notched Typology 
Corner notched artifacts are the most common projectile form in the collection and has the largest 
number of variants. The Columbia Plateau has several series of corner notched projectile points called 
Columbia Corner Notched, Quilomene Bar Corner Notched, and Wallula Rectangular Stemmed. The 
Columbia Corner Notched series has two variants called Columbia Corner Notched A and Columbia Corner 
Notched B (Lohse 1985). The A variety is described as having a large triangular form and with straight to 
slightly convex lateral blade margins. They also exhibit deep and wide corner notching, producing thick 
expanding stems and sloping shoulders. The B variant is different only in size with little difference in 
outline or surface treatment. Lohse and Shou (2008) give the temporal range of these projectile points as 
5,000-2,500 BP for the A variant and 2,000-150 BP for the B variant.  
The Quilomene Bar Corner Notched are morphologically like the Columbia Corner Notched series 
but differ by being larger and more massive. They are big, heavy points, with straight to slightly convex 
lateral blade margins. They have deep and broad corner notches with expanding stems. The temporal range 
assigned to this type by Lohse and Shou (2008) is between 3,000-2,000 BP and is associated with the 
Middle Archaic Period.  
Figure 11. Basal Notched Types. Adapted from Lohse and Shou (2008). 
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The Wallula Rectangular Stemmed projectile point is a small and delicate triangular form with 
wide and low corner notches that create a long and straight lateral stem. This form has a wide distribution 
throughout the Columbia River drainage and Lohse (1985) suggests this form may represent a late 
development in the Rabbit Island Stemmed series. This type is comparable to both corner removed or corner 
notched forms. The temporal distribution Lohse and Shou (2008) assign for this form is the late archaic 
range of 2,000-1500 BP.  
Carter and Deboer (2002) define corner notched points as points having notches extending into 
both sides and basal edges. They employ neck width, thickness, and a divergent stem (max basal width/neck 
width) as sorting parameters. Projectile points must have a neck width greater than 6.5mm, max basal width 
of greater than or equal to 9.0mm, a thickness greater than or equal to 4.0mm, and a divergent stem greater 
than or equal to 1.1mm to be either a Quilomene Bar or Columbia Corner Notched A. A Quilomene bar 
corner notched differs from a Columbia corner notched by having a neck width greater than 14.5mm. If it 
does not meet these requirements, it can fall into either the Columbia Corner Notched B or Wallula 
Rectangular Stemmed. Columbia Corner Notched B are narrow with their neck width being less than or 
equal to 6.5mm, max basal width less than 9.0mm, thickness less than 4.0mm, and a divergent stem (max 
basal width/neck width) of greater than 1.1mm. If a projectile point does not fit into one of these categories 
it is likely a Wallula Rectangular Stem, which Carter and Deboer (2002) place as a corner removed form. 
Wallula Rectangular Stem points use a max basal width less than 9.0mm, shoulder length over maximum 
length ration greater than or equal to 0.2mm, a straight stem (max barb length/neck width) between 0.9-
1.1mm, and a straight to slightly convex margin. The temporal ranges for corner notched points include 
Quilomene Bar Corner Notched as 3,000-2,000 BP, Columbia A as 5,000-2,500 BP, and Columbia B as 
2,500-150 BP. 
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Figure 12. Columbia Plateau Corner Notched Types. Adapted from Lohse and Shou (2008). 
In the Great Basin, there are corner notched types in the Elko and Rosegate series. The Elko corner 
notched type as defined by Holmer (1978), have triangular formed blades with straight to slightly convex 
edges and the corner notches form sloping shoulders and expanding stems. Also included in this series is 
the Elko Eared, which are similar to Elko corner notched, but lack the deep concave or notched basal 
margins. Lohse (1995) suggests a temporal range of 4,500-1,500 BP for this series and associates it with 
the middle archaic period.  
Rosegate Series points consists of small corner notched triangular forms with expanding stems. 
There are several variants within the Rose Spring corner notched category, namely Eastgate expanding 
stem, and Eastgate Split Stem. The Rosegate Series defined by Thomas (1981) is a combination of the Rose 
Spring type defined by Lanning (1963:252) and Eastgate Point types defined by Heizer and Baumhoff 
(1961). The Rose Spring variant have square shoulders and slightly contracting form. Eastgate Expanding 
Stem variants have barbed shoulders that extend down to the basal margin of an expanding stem. The 
Eastgate Split Eared variant have barbed shoulders with an expanding stem and a deep concave or notch in 
the basal margin. Lohse (1995) assigns this series of points a temporal range of 1,200-600 BP. and 
associates it with the Late Archaic Period.  
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The Plains corner notched projectile points include the mid to late archaic forms in the McKean 
Complex and the late archaic large corner notched forms like Pelican Lake and Besant Types. The Mckean 
complex consists of the McKean, Duncan, Hanna, Mallory, and Yonkee types. The Mckean type is a 
lanceolate form with convex blade margins and an indented base. The Duncan type is a stemmed form with 
sloped shoulders and poorly defined haft. Hanna points have distinct shoulders and a slightly expanding 
stem. The McKean complex points have a temporal range of 4,900-3,000 BP. 
The Pelican Lake type is a large corner notch triangular point with wide notches and a straight to 
slightly concave basal margins. Besant type are large and broad triangular points with shallow corner 
notches. Pelican Lake has a slightly earlier temporal range of 3,000-1,700 BP. compared to the Besant 
temporal range of 2,500-1,700 BP. 
Figure 13. Great Basin Corner Notched Types. Adapted from Jennings (1986). 
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 Corner notch variants share morphological similarities across cultural areas. Pelican Lake, 
Elko Series, Columbia Corner Notched, and Quilomene Bar Series are all morphologically similar. In 
addition, the McKean points are similar to Pinto and Elko Series variants in the Great Basin and the early 
Columbia corner notch type in the Plateau (Lohse 1995). Large Corner notch points will have a temporal 
range of 5,000 to 2,000 BP., and small corner notched points a range of 2,000 to 200 BP (Lohse 2008). 
Side Notched Typology 
The Columbia Plateau has two series of side notched projectile points separated by size and 
temporal distribution. The larger and older is the Cold Springs side notched, a large triangular point with a 
straight to concave base. This type post-dates the Mazama eruption and occurs in association with Cascade 
and Mahkin points. Lohse and Shou (2008) place the temporal range for this point style at 6,000-4,000BP.  
Figure 14. High Plains Corner Notched Types. Adapted from Frison (1978). McKean Lanceolate in gray. 
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Small triangular side notched points have a wide distribution across North America and are locally 
called Plateau Side Notched. These points are delicate and have high variability in basal treatment. Lohse 
and Shou (2008) place the temporal span for this type between 1,500-200 BP. Carter and Deboer (2002) 
separate the two side notched types on the basis of a max basal width greater than or equal to 16.0 mm or 
a thickness greater than 4.0mm as is found in Cold Springs point samples.  
The Great Basin Series of large side notched points are coeval with the Plateau. Great Basin types 
include the Northern side notch, Hawken side notch, Rocker side notch, Sudden side notch, and the San 
Raphael side notch. Thomas (1981:19) lumps the types Northern side notch, Bitterroot side notch, Madeline 
Dunes side notched, Elko side notched, and Rose Spring side notched in the large side notch series and 
assigns this category age of less than 3,500 years BP.  
The High Plains types include the Oxbow side notched and Hawken side notched. The Oxbow side 
notch has an indented base and has a temporal distribution of 5,700-3,500 BP. The Hawken side notched is 
a large symmetrical point with low open notches and dated to around 6,000 BP. 
The earlier small side notched points referred as Desert Side Notch are comparable to the Plateau 
side notched. The general Desert side notch form is similar to the Plateau side notch but has flaring bases 
and concave basal margins. There is also a Sierra subtype that has a distinguishable basal notch. The Desert 
side notched type is temporally diagnostic to 1,000-200 BP and the Sierra subtype is 500-200BP.  
The small side notched points in the High Plains have three main types. Avonlea is a small 
triangular point with very low side notches and straight basal margins. Prairie side notched forms are less 
refined in manufacture and have wide, shallow notches placed high on the lateral margins. They also exhibit 
straight to convex basal margins. Plains Side Notched are symmetrical and have sharp angled bases and 
notches. Avonlea has a temporal range of 1,500-800 BP, Prairie Side Notch 1,300-300 BP, and the 
comparable Plains forms 800-200 BP.  
These side notched forms in the Great Basin, High Plains and Plateau have roughly the same 
temporal distribution. Large side notched projectile points in the collection will likely date to the early to 
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middle archaic range of 6,000-4,000 BP. Small side notch projectile points likely date within the late archaic 
to protohistoric time span of 1,500-200 BP.  
 
Corner Removed Typology 
The Columbia Plateau has one series of corner removed. The Nespelem Bar point is a distinct type 
first defined by Lohse (1985), although with the admitted need for more clarification. It is a slightly 
shouldered triangular point with a high variation of basal morphology. This type is related to the Rabbit 
Island Stemmed Series and has a temporal distribution of 5,000-3,000 BP. 
Figure 15. Small Side Notched Types (Top Row). Large Side Notched Types (Bottom). Adapted from Lohse and Shou 
(2008), Jennings (1986), Kornfeld et. al. (2010). 
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 The Rabbit Island stemmed series has two variants labeled A and B. The A variant is a thin 
triangular point with square shoulders and a contracting stem. The B variant is similar to the A variant but 
is smaller in overall size. Both variants frequently have serrated edges. The temporal distribution for the A 
variant is 4,000-2,000 BP, while the B variant is 3,000-1,500 BP. Carter and Deboer (2002), do not 
distinguish between to two variants. They use a max basal width less than 11.5mm, neck width greater than 
6.5mm, a thickness greater of 3.5mm, a barb length of less than 1.5mm, and a converging stem (max basal 
width/neck width) less than or equal to 0.9mm to sort Rabbit Island Stem points.  
 The Great Basin has only one category of comparable corner removed material in the styles and it 
occurs in the Gatecliff Series. The Gatecliff contracting stem, formerly known as the Elko contracting stem, 
is lumped under the Gatecliff series by Thomas (1981). The temporal distribution of the Gatecliff series is 
5,000- 3,000 BP.  
Lanceolate Typology 
Lanceolate artifacts on the Columbia Plateau are typically assigned to the Cascade Series , which 
includes variants labeled A, B, and C. The A variant is a broad lanceolate with a round to convex base. The 
B variant is a slender lanceolate with a concave base. The C variant is a slender and small lanceolate often 
with a serrated blade edge. Lohse and Shou (2008) assign a temporal span of 8,000 – 5,000 BP for all 
variants. In addition to Lohse, Carter and Deboer (2002) require Cascade to have fine pressure flaking and 
well-defined retouch along basal margins. In addition, they define maximum width as being in the 20-40% 
portion from the proximal end. They use a max-basal width over maximum width ration between 0.3-
Figure 16. Rabbit Island Stemmed Series. Adapted from Lohse and Shou (2008). 
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0.6mm, shoulder length over maximum length ratio between 0.2-0.4mm, maximum length between 25-
67mm, maximum width between 9-22mm, and a max length over max width ration between 2.1-4.4mm. 
In the Great Basin, the lanceolate forms are more variable and span a longer period of time. The 
Humbolt series is an un-notched lanceolate with a concave base with a high degree of variation in size. This 
form is comparable to the Mckean Lanceolate in the High Plains. The Humbolt series ranges from 8,000- 
6,000 BP and the McKean Lanceolate type ranges from 5,000-3,000 BP. Lanceolate forms in this study 
collection are assigned the temporal range from Lohse and Shou (2008) of 8,000-5,000 BP., placing them 
with the Early and Middle Archaic Periods.  
Shouldered Lanceolate Typology 
 The Columbia Plateau shouldered lanceolate points are associated with the Windust phase point 
series, Lind Coulee, Haskett, and Mahkin types. The Windust Series represents some of the earliest cultural 
material found on the Columbia Plateau. The forms include stemmed and non-stemmed lanceolate with 
straight to indented bases. Windust variant A is a shouldered lanceolate with a straight base and variant B 
differs only by having a concave base. The C variant is more lanceolate in form and has a concave base. 
Windust material is dated to a range of 13,000-9,000 BP. (Lohse and Shou 2008) 
 The Lind Coulee type is a large shouldered lanceolate with a large stem and either sloping or 
squared shoulders. Lind Coulee projectile points are of relatively great antiquity and have temporal range 
from 10,000-9,000 BP. (Davis 2001). Haskett references a large, elongate projectile point that is thick and 
Figure 17. Cascade Series. Adapted from Lohse and Shou (2008). 
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has a round base. Haskett forms have a temporal distribution of 10,200-7,000 BP. (Davis 2001, Galm and 
Gough 2008). 
 The Mahkin shouldered lanceolate type is a broad stylistic category defined by Lohse (1985). This 
point varies in size and is in need of further refinement in order to classify it as a multi-purpose biface or 
projectile point. This form has a large time span of 8,000-2,500 BP., as defined by Lohse and Shou (2008). 
Carter and Deboer (2002) make maximum basal width greater than or equal to 11.5mm, shoulder length 
over maximum length ration greater than 0.1mm, and a maximum barb length less than 1mm as parameters 
for Mahkin projectile points. They also caution to check for Windust characteristics.  
 There are many shouldered lanceolate forms in the Great Basin and High Plains with mixed 
contexts. The Hell Gap and Agate Basin represent the early forms ranging from 10,500-9,500 BP. Large 
stemmed points are between 8,500-2,500 BP unless they meet the earlier stated criteria for the Windust 
category.  
Other or Indeterminate Forms 
 The Columbia Plateau and Great Basin have small un-notched triangular points that date within 
the last 800 BP. Often, these projectile points are lumped with preforms or bifaces. Rigorous statistical 
analysis with material from well dated contexts will need to be employed in order to further refine these 
typological schemes. 
Figure 18. From left to Right: Windust A, Windust B, and Mahkin Shouldered Lanceolate.  
Adapted from Lohse and Shou (2008). 
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Figure 19. Temporal Distribution of Form Types. 
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CHAPTER III | Results 
The Collection Overview 
The methods presented above produced an artifact dataset with stylistic, temporal, and geographic attributes. The 
collection has seven categories sorted by morphological form/outline, as well as a number of sub categories relating to 
typology using the key of Carter and Deboer (2002). The collection of 462 artifacts are broken down into the categories of 
corner notched (n=192), side notched (n=155), stemmed/corner removed (n=58), basal notched (n=22), lanceolate (n=7), 
shouldered lanceolate (n=15), and other (n=13). The graph below illustrates the distribution of artifact categories in the 
collection.  
 
22, 5%
192, 42%
7, 1%15, 3%
155, 33%
13, 3%
58, 13%
Basal Notched Corner Notched Lanceolate Shoulder Lanceolate Side Notch Other Corner Removed
Figure 20. Collection Artifacts Distribution by Form/Outline. 
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Artifact Categories 
Categories defined within the artifact collection are presented in Figure 22 through Figure 52. 
These figures plates illustrate both obverse and reverse sides of points included in specific categories. 
Categories of artifacts range in variability and often contain multiple types. Forms are semi biased and 
apparent in qualitative judgments like the angle a basal notch or corner notch differ and distinguishing a 
corner removed or shoulder lanceolate. The information from the collection provides temporal ranges 
associated to forms and their types, as well as information on raw material availability and exploitation. 
The Gundlach collection has 22 basal notched points spread across 11 different sites that are 
stylistically similar to the Quilomene Bar or Columbia Stemmed series. The projectile points in Figure 23 
represent the robust forms of the Quilomene Bar variants along with catalog numbers 086 and 081 pictured 
in Figure 22. The top three rows of Figure 22 includes forms stylistically similar to the Columbia Stemmed 
series. The technological dimensions of these points fit the typology key of Carter and Deboer (2002) 19 
out of 22 artifacts, a pass rate of 86%.  
There are 11 artifacts from nine different sites morphologically similar to the Quilomene Bar Basal 
Notched type. The stem edge orientation of in this sample includes expanding (n=8), contracting (n=1), and 
straight (n=2). The basal edge orientation dimension of these artifacts ranged from convex (n=9), concave 
(n=1), and straight (n=1). Blade edge shape is either excurvate (n=8) or straight (n=3). The cross section of 
artifacts is either flat (n=9) or plano-convex (n=2). None of these artifacts exhibit serration.  
The materials used to make these artifacts include cryptocrystalline silica (n=8) and meta-sediment 
(n=3). Nine artifacts met all the conditions proposed in the type key. One artifact did not meet the thickness 
of greater than 4.0mm. One other artifact did not meet the maximum basal width requirement being greater 
than 9.0 mm. Table 1 describes the variation in technological dimensions for artifacts grouped within the 
Quilomene Bar basal notched type. 
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Table 1. Quilomene Bar Basal Notched Technological Dimensions Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT 
(g) 
Max 
Length 
(mm) 
Mean 27.6 25.5 6.6 25.4 11.4 12.6 6.6 4.8 3.1 32.1 
Standard 
Deviation 
9.0 3.3 1.6 3.4 1.2 1.9 1.4 0.7 1.0 7.6 
Minimum 16.5 21.4 3.4 21.2 9.8 8.7 4.5 3.9 2.0 24.4 
Maximu
m 
42.6 33.7 9.0 33.9 13.1 14.9 8.7 6.2 5.4 46.7 
N= 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 
There are 11 artifacts from six different sites morphologically similar to the Columbia Stemmed 
type. The stem edge orientation of these artifacts range from expanding (n=6), contracting (n=4), and 
straight (n=1). Basal edge shape range from straight (n=6), convex (n=4), or concave (n=1). Blade edge 
shape ranged from incurvate (n=6), excurvate (n=3), or straight (n=2). The cross section of these artifacts 
are either bi-plano (n=6), bi-convex (n=2), or plano-convex (n=3). None of these artifacts exhibit serration.  
Materials used to make these artifacts include cryptocrystalline silica (n=9), meta-sediment (n=1), 
and obsidian (n=1). Five of these artifacts met all the conditions proposed in the type key. Six artifacts 
exhibit neck widths of less than 6.5 mm. Nine artifacts have a maximum basal width less than 9.0 mm. Six 
artifacts have a thickness greater than 4.0 mm. Table 2 presents the technological dimensions for artifacts 
morphologically similar to Columbia stemmed series.  
Table 2. Columbia Stemmed Series Technological Dimensions Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT. 
(g) 
Max 
Length 
(mm) 
Mean 25.13 17.57 4.65 18.13 6.74 6.97 5.66 3.82 1.31 27.22 
Standard 
Deviation 
7.59 3.02 1.38 3.04 1.94 2.47 1.54 0.89 0.77 8.10 
Minimum 13.07 12.20 2.80 12.50 3.39 3.42 3.06 2.45 0.40 14.78 
Maximum 35.13 21.34 7.50 21.40 9.86 10.77 7.33 5.03 2.51 37.37 
N= 11 11 11 9 11 11 11 11 11 11 
There are 192 corner notched artifacts and they are shown in Figure 24-Figure 29. The most 
common types in this category are similar to the Columbia Corner Notched series as well as Pelican Lake. 
Figure 36 illustrates corner notched varieties with distinct basal indentations. Imported material consists of 
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124 artifacts made from cryptocrystalline silica, five argillite, and two obsidian. The other 57 are made 
from locally available meta-sediment.  
Four artifacts from three different sites are presented in Figure 35. The artifacts are relatively 
massive meeting all the requirements for assignment to the Quilomene Bar Corner Notched Type. The stem 
edge orientations of these artifacts are either expanding (n=2) or straight (n=2). The basal edge shape is 
convex (n=2), concave (n=1) and straight n=1). Blade edge shape is either excurvate (n=3) or straight (n=1). 
The cross section for these artifacts are plano-convex (n=2), flat (n=1), and bi-convex (n=1). None of these 
artifacts exhibit serration.  
These artifacts have a neck width greater than 14.5 mm, thicknesses greater than 4.0mm, and a 
maximum basal width/neck width ratio greater than 1.1 mm. All of these artifacts are manufactured from 
meta-sediment material. Table 3 shows the variation in technological dimensions for artifacts 
morphologically similar to Quilomene Bar corner notched.  
Table 3. Quilomene Bar Corner Notched Technological Dimensions Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT. 
(g) 
Max 
Length 
(mm) 
Mean 23.13 22.26 10.03 22.26 15.49 15.39 4.70 6.12 4.30 34.22 
Standard 
Deviation 
6.04 2.64 1.84 2.64 0.46 3.09 1.83 0.65 1.46 7.19 
Minimum 17.57 19.03 7.40 19.03 14.87 10.95 2.54 5.18 3.23 26.33 
Maximum 30.41 25.50 11.60 25.50 15.90 18.04 6.64 6.68 6.33 43.20 
N= 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 
There 83 artifacts in Figure 30-Figure 35 exhibit morphological and technological dimensions that 
place them in large corner notched type categories. The stem edge orientation of these artifacts is either 
expanding (n=67), contracting (n=6), or straight (n=10). Basal edge shape varies between straight (n=20), 
convex (n=46), and concave (n=17). The blade edge shape is either straight (n=20), excurvate (n=50), or 
incurvate (n=13). Cross sections are bi-convex (n=31), bi-plano (n=1), bi-triangular (n=4), flat (n=11), 
plano-triangular (n=4), and plano-convex (n=32). None of these artifacts are serrated.   
All these artifacts have a neck width greater than 6.5 mm but less than 14.5 mm, a maximum basal 
width greater than 9.0mm, thickness measurement greater than 4.0 mm, and a maximum basal width/neck 
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width ratio greater than 1.1. The materials used to make large corner notched points include argillite (n=4), 
cryptocrystalline (n=48), meta-sediment (n=27), obsidian (n=1), petrified wood (n=1), quartz (n=1), and 
siliceous siltstone (n=1). Table 4 provides the technological dimensions of large corner notched projectile 
points.  
Table 4. Large Corner Notched Technological Dimensions Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT. 
(g) 
Max 
Length 
(mm) 
Mean 21.61 16.85 7.90 16.87 9.95 12.35 3.96 5.36 2.38 29.78 
Standard 
Deviation 
8.83 3.32 1.86 3.32 1.90 1.99 1.32 1.08 1.85 8.70 
Minimum 9.58 9.14 4.40 9.14 6.72 9.06 1.53 4.02 0.67 18.38 
Maximum 66.16 27.37 12.88 27.37 14.38 17.80 7.07 9.04 
13.3
4 
74.33 
N= 83.00 83.00 83.00 83.00 83.00 83.00 83.00 83.00 
83.0
0 
83.00 
Figure 24-Figure 29 illustrate 100 small corner notched artifacts. Stem edge orientation is either 
straight (n=9), contracting (n=5), or expanding (n=86). Basal edge shape includes straight (n=27), convex 
(n=53), and concave (n=20). Blade edge shape straight (n=40), excurvate (n=47), and incurvate (n=13). 
The cross sections include bi-convex (n=10), flat (n=66), plano-convex (n=22), and plano-triangular (n=2). 
Of the small corner notched forms, 59 have a neck width greater than 6.5 mm and less than 14.5 
mm. In addition, 54 have a maximum basal width greater than 9.0 mm and 13 have a thickness greater than 
4.0 mm. There are 97 artifacts with a maximum basal width/neck width ratio greater than 1.1 mm. The 
materials used to make small corner notched artifacts include argillite (n=1), cryptocrystalline silica (n=73), 
meta-sediment (n=22), obsidian (n=1), quartz (n=2), and siliceous siltstone (n=1). Table 5 provides 
quantitative technological information on small corner notched artifacts.  
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Table 5. Small Corner Notched Technological Descriptive Dimensions. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT 
(g) 
Max 
Length 
(mm) 
Mean 15.96 13.49 6.01 13.51 7.45 9.86 3.34 3.48 0.91 22.14 
Standard 
Deviation 
5.86 3.26 1.52 3.24 2.15 2.56 1.07 0.71 0.64 6.08 
Minimum 7.20 8.15 3.20 8.15 3.78 5.58 1.37 1.63 0.22 12.70 
Maximu
m 
36.83 24.64 11.10 24.64 14.18 17.86 6.49 6.35 3.30 40.40 
N= 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
100.
00 
100.00 
There are five corner notched artifacts not included in the above categories due to the distinct basal 
indentation depicted in Figure 36. Cat. Nos. 009, 025, and 192 are large due to a neck width of greater than 
6.5 mm, maximum basal width greater than 9.0 mm, thickness greater than 4.0mm, and a maximum basal 
width/neck width ratio greater than 1.1. Cat. No. 280 also meets all these requirements except the maximum 
basal width/neck width ratio; however, it has a neck width greater than 14.5 mm. Cat. No. 154 is a small 
artifact but with a neck width greater than 6.5 mm and a maximum basal width/neck width ratio greater 
than 1.1.  
There are 63 corner removed points. These artifacts are presented in Figure 37-Figure 41. Included 
are corner removed artifacts similar to the Rabbit Island Stemmed series (n=37) and Wallula Rectangular 
Stemmed (n=10)(Figure 37-Figure 38). Artifacts that do not meet the morphological description for this 
category were not typed and are labeled as other corner removed varieties in Figure 39-Figure 41. Imported 
raw material consists of argillite (n=5), cryptocrystalline silicate (n=37), obsidian (n=2), petrified wood 
(n=2), and siliceous siltstone (n=1). Artifacts made from locally available materials are meta-sediment 
(n=15) and quartzite (n=1).  
There are 37 artifacts from nine sites morphologically similar to the Rabbit Island Stemmed type. 
Stem edge orientation for these artifacts are either straight (n=5), contracting (n=28), or expanding (n=4). 
Values for the basal edge shape include straight (n=9), convex (n=27), and concave (n=1). Cross sections 
of artifacts include bi-convex (n=10), bi-triangular (n=3), flat (n=8), plano-convex (n=10), and plano-
triangular. There are serrated artifacts in this sample (n=3).  
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The materials used to make these artifacts include argillite (n=2), cryptocrystalline silica (n=23), 
meta-sediment (n=9), obsidian (n=1), petrified wood (n=1), and quartz (n=1). Twelve out of thirty-seven 
artifacts meet all the conditions in the type key. However, 34 (91%) artifacts meet only three out of the four 
conditions. Thirty-five have a maximum basal width less than 11.5 mm. In addition, 35 passed the condition 
of having a neck width greater than 6.5 mm. Thirty-six passed the condition of having a thickness greater 
than 3.5 mm. However, only 15 passed the condition of having a max basal width/neck width ratio of less 
than 0.9 mm. Table 6 provide metric and statistical data for the artifacts that are morphologically similar to 
Rabbit Island Stemmed.  
Table 6. Rabbit Island Stemmed Technological Dimensions Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT. 
(g) 
Max 
Length 
(mm) 
Mean 24.71 15.82 9.04 15.85 9.57 8.83 3.72 5.84 2.98 33.79 
Standard 
Deviation 
10.33 2.94 3.20 2.92 2.09 2.50 1.33 1.71 2.42 11.76 
Minimum 10.70 9.29 4.20 9.29 5.30 3.49 1.40 2.47 0.48 16.67 
Maximum 52.21 23.58 19.70 23.58 13.59 16.06 7.56 11.20 
11.8
4 
65.27 
N= 37.00 37.00 37.00 37.00 37.00 37.00 37.00 37.00 
37.0
0 
37.00 
There are 10 artifacts from nine different sites morphologically similar to Wallula Rectangular 
Stemmed. The stem edge orientation for these artifacts include straight (n=8), contracting (n=1), and 
expanding (n=1). Values for basal edge shape include convex (n=9) and straight (n=1). Blade edge shape 
includes excurvate (n=6), incurvate (n= 2) and straight (n=2). The cross section for these artifacts are either 
flat (n=7), plano-convex (n=2), or bi-convex (n=1). None of these artifacts exhibit serration.  
The material used to make these artifacts include cryptocrystalline silica (n=8) and meta-sediment 
(n=2). Two out of the 10 meet all the criteria presented in the type key. All 10 artifacts have a max basal 
width less than 9.0 mm. Eight have a shoulder length/max length ratio of less than 0.2 mm. Only three 
passed the condition of having a max basal width/neck width ratio between 0.9-1.1 mm. Table 7 provides 
metric and statistical data for the point sample comparable to the Wallula Rectangular Stemmed type.  
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Table 7. Wallula Rectangular Stemmed Technological Dimension Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT. 
(g) 
Max 
Length 
(mm) 
Mean 16.78 12.31 5.06 12.31 5.68 5.44 3.38 3.54 0.72 22.19 
Standard 
Deviation 
4.81 1.28 1.16 1.28 0.66 0.88 0.75 0.64 0.35 4.85 
Minimum 11.76 10.96 3.40 10.96 4.94 3.28 2.44 2.67 0.35 15.72 
Maximum 27.78 15.19 7.30 15.19 6.61 6.20 4.39 4.67 1.56 31.58 
N= 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 
10.0
0 
10.00 
There are 16 artifacts from nine sites included in corner removed category but none fit within a 
known type. The values for the stem orientation include expanding (n=12), straight (n=3), and contracting 
(n=1). Basal edge shape values include convex (n=7), concave (n=4), and straight (n=5). The blade shape 
for these artifacts are excurvate (n=13) and straight (n=3). The cross sections of these artifacts are bi-convex 
(n=8), plano-convex (n=5), and flat (n=3). None of these artifacts exhibit serration.  
The material used to make these artifacts include argillite (n=3), cryptocrystalline silica (n=6), 
meta-sediment (n=4), obsidian (n=1), petrified wood (n=1), and siliceous siltstone (n=1). Table 8 provides 
metric and statistical data for artifacts in this category. 
Table 8. Other Corner Removed Varieties Technological Dimension Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT. 
(g) 
Max 
Length 
(mm) 
Mean 28.08 16.44 10.68 16.45 11.55 13.10 4.20 5.68 3.89 38.79 
Standard 
Deviation 
9.76 3.31 3.00 3.30 2.46 2.89 1.44 1.57 2.64 11.16 
Minimum 16.35 11.86 3.70 12.00 6.72 8.68 1.60 3.04 1.29 26.21 
Maximum 48.35 22.90 16.40 22.90 16.62 18.73 7.50 8.57 
10.0
2 
57.80 
N= 16.00 16.00 16.00 16.00 16.00 16.00 16.00 16.00 
16.0
0 
16.00 
There are 13 un-notched triangular artifacts from seven different sites presented in Figure 42. The 
materials used to make these artifacts consists of cryptocrystalline silica (n=9), meta-sediment (n=3), and 
siliceous siltstone (n=1). Table 9 presents the metric and statistical data for this category.  
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Table 9. Un-Notched Triangular Technological Dimensions Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT. 
(g) 
Max 
Lengt
h 
(mm) 
Mean 23.56 14.91 23.56 14.91 - 14.71 - 3.92 1.92 25.72 
Standard 
Deviation 
10.88 6.03 10.88 6.03 - 6.10 - 1.65 2.46 12.27 
Minimum 13.87 9.16 13.87 9.16 - 9.16 - 2.25 0.33 13.87 
Maximum 46.33 32.42 46.33 32.42 - 32.42 - 7.37 8.18 46.33 
N= 13.00 13.00 13.00 13.00 - 13.00 - 13.00 13.00 13.00 
A sample of 155 side notched artifacts is illustrated in Figure 43-Figure 48. The stem edge 
orientations of these artifacts include expanding (n=105), straight (n=36), and contracting (n=3). Basal edge 
shape includes concave (n=56), straight (n=48), and convex (n=42). The blade edge shape is either straight 
(n=59), excurvate (n=58), reworked/indeterminate (n=23), or incurvate (n=6). The cross sections are bi-
plano (n=98), plano-convex (n=39), bi-convex (n=6), and plano-triangular (n=2). Two of these artifacts are 
serrated.  
Projectile points differentiate in size by having a maximum basal width greater than 16.00 mm and 
a thickness greater than 4.0 mm. Most (n=146) small side notched points that exhibit a high degree of 
variability and represent the side notched forms common in the Northwestern United States associated to 
the Late Archaic period. The material used to make small side notched artifacts include argillite (n=1), 
cryptocrystalline silica (n=91), meta-sediment (n=34), obsidian (n=17), quartz (n=1), and siliceous siltstone 
(n=2). Table 10 presents the metric and statistical data for small side notched points.  
Table 10. Small Side Notched Technological Dimensions Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT. 
(g) 
Max 
Length 
(mm) 
Mean 12.35 10.48 7.98 12.52 7.26 12.31 2.45 3.29 0.67 20.33 
Standard 
Deviation 
4.88 2.08 1.66 1.86 2.09 2.03 0.86 0.91 0.31 5.15 
Minimum 2.78 5.19 4.58 8.41 3.62 7.15 0.10 2.09 0.19 11.63 
Maximu
m 
30.36 15.52 13.82 17.61 22.93 17.61 7.96 9.23 1.50 36.54 
N= 146.00 146.00 146.00 146.00 146.00 146.00 146.00 146.00 
146.0
0 
146.00 
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There are nine large side notched artifacts in the collection (Figure 49). Stem edge orientation is 
either expanding (n=9) or straight (n=1). The basal edge shape is either straight (n=6) or concave (n=3). 
Blade edge shape is either excurvate (n=8) or incurvate (n=1). The cross section for these artifacts is either 
bi convex (n=5) or flat (n=4). None of these artifacts exhibit serration.  
The materials used to make these artifacts include cryptocrystalline silica (n=4) and meta-sediment 
(n=5). Eight of these artifacts have a maximum basal width greater than 16.00 mm and thickness greater 
than 4.0 mm. The only artifact that did not meet the thickness requirement is Cat. No. 395 and was 0.05 
mm shy of the 4.0 mm threshold. Table 11represents metric and statistical data for large side notched points.  
Table 11. Large Side Notched Technological Dimensions Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT 
(g) 
Max 
Length 
(mm) 
Mean 24.31 20.16 10.89 22.36 15.23 21.61 3.57 5.98 4.71 35.20 
Standard 
Deviation 
11.55 5.90 1.75 4.33 5.44 3.89 1.02 1.74 3.36 11.18 
Minimum 4.98 8.71 9.07 17.65 6.30 17.10 2.14 3.95 0.85 19.45 
Maximu
m 
39.34 31.15 14.47 31.15 24.22 27.94 5.83 8.74 
12.0
7 
50.59 
N= 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 
There are 10 shouldered lanceolate artifacts from six different sites in the study area (Figure 50). 
Stem edge orientations are either contacting (n=8), expanding (n=1), or straight (n=1). The basal edge shape 
is either convex (n=9) or pointed (n=1). All artifacts in this group have a blade shape that is excurvate. The 
cross sections of these artifacts include bi-convex (n=6), plano-triangular (n=1), flat (n=1), and plano-
convex (n=1). None of these artifacts are serrated.  
The materials used to make these artifacts include argillite (n=1), cryptocrystalline silica (n=2), and 
meta-sediment (n=7). Four of the artifacts meet all the conditions in the type key. Seven meet the basal 
width requirement of being greater than 11 mm. Another seven artifacts have the shoulder length/maximum 
length ratio of greater than 0.1mm. Table 12 presents the metric and statistical data for shouldered lanceolate 
points. 
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Table 12. Shouldered Lanceolate Technological Dimensions Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT. 
(g) 
Max 
Length 
(mm) 
Mean 29.19 17.47 11.77 15.33 13.07 11.15 4.94 6.54 4.70 40.96 
Standard 
Deviation 
7.01 2.71 2.52 5.15 3.42 2.87 1.73 1.08 1.41 8.05 
Minimum 16.63 12.50 9.56 2.11 6.94 7.38 3.03 4.94 2.71 26.19 
Maximum 39.64 21.77 18.37 20.70 19.60 16.51 8.60 7.94 7.14 52.35 
N= 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 
10.0
0 
10.00 
There are seven lanceolate artifacts from the collection are presented in Figure 51; they are from 
six different sites. The stem edge orientations for these artifacts include contracting (n=4), straight (n=1), 
and indeterminate (n=2). The basal edge shapes include pointed (n=2), convex (n=2), concave (n=2), and 
straight (n=1). Blade edge shape is either excurvate (n=6) or straight (n=1). Cross section values are either 
bi-convex (n=4) or plano-convex (n=3). One small lanceolate is serrated.  
Materials used to make these artifacts include cryptocrystalline silica (n=3), meta-sediment (n=2), 
and obsidian (n=2). None of the artifacts met all the conditions presented in the type key. None of the 
artifact passed the max basal width/max width ratio requirement of 0.3-0.6 mm. All of the artifacts passed 
the condition of being between the maximum length range of 25-67 mm. None of the artifacts met the 
condition of having a maximum width between 9-22 mm. Finally, none of the artifacts passed the condition 
of having a maximum length/maximum width ratio of 2.1-4.4 mm. Fine pressure flaking, well-defined 
retouched basal margin, and the maximum width of the artifact being 20-40% of the proximal end was 
noted for two of the artifacts. Table 13 present metric and statistical data of small lanceolate artifacts. Table 
14 shows the metric range in variation of lanceolate artifacts morphologically similar to the Cascade forms.  
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Table 13. Small Lanceolate Technological Dimensions Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT. 
(g) 
Max 
Length 
(mm) 
Mean 21.99 12.00 12.35 12.00 N/A 9.22 N/A 5.14 2.32 34.34 
Standard 
Deviation 
3.10 3.78 1.35 3.78 N/A 4.11 N/A 0.48 0.90 3.21 
Minimum 19.13 8.35 11.02 8.35 N/A 4.62 N/A 4.61 1.01 31.20 
Maximum 25.59 17.17 14.01 17.17 N/A 12.73 N/A 5.78 3.00 37.56 
N= 4.00 4.00 4.00 4.00 N/A 4.00 N/A 4.00 4.00 4.00 
 
Table 14. Lanceolate Artifacts Morphologically Similar to Cascade Technological Dimensions 
Descriptive Statistics. 
 
Blade 
Length 
(mm) 
Blade 
Width 
(mm) 
Haft 
Length 
(mm) 
Max 
Width 
(mm) 
Neck 
Width 
(mm) 
Basal 
Width 
(mm) 
Shoulder 
Length 
(mm) 
Thick-
ness 
(mm) 
WT. 
(g) 
Max 
Length 
(mm) 
Mean 31.52 22.03 28.43 22.03 N/A 7.37 N/A 8.61 
10.9
8 
59.95 
Standard 
Deviation 
3.87 4.76 6.39 4.76 N/A 3.88 N/A 0.61 4.33 3.24 
Minimum 28.38 16.87 21.15 16.87 N/A 4.65 N/A 7.96 6.84 57.00 
Maximum 35.85 26.24 33.08 26.24 N/A 11.81 N/A 9.18 
15.4
7 
63.41 
N= 3.00 3.00 3.00 3.00 N/A 3.00 N/A 3.00 3.00 3.00 
 
Discussion of the Artifact Categories 
 The projectile points that comprise this collection are stylistically similar to artifacts found in the 
Middle to Late Archaic periods of the Columbia Plateau culture area and neighboring regions. The high 
variability in projectile points is common in artifact assemblages across the Columbia Plateau. Miss (1987) 
notes influences on point manufacturing coming from outside the area as well as reflected in local 
developments.  
 Using the key proposed by Carter and Deboer (2002), 418 out of 461 points are successfully 
assigned to reported type categories. Shouldered lanceolate, un-notched triangular, small lanceolates, and 
other corner removed are categories of materials that do not fit this typological key. While this this typology 
key is a good starting point for analysis it does not incorporate important variables like raw material and 
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dart/arrow relationships. Further refinement of this key with complete projectile points from a well-dated 
context therefore remains to be completed.  
 The lack of older styles is important to note. Specifically, Windust-like or Paleo-Indian like are 
absent in the collection. This is likely due to the collection sites, which are on relatively young landforms 
located on floodplain terraces.  
Another important note concerns the appearance of corner removed and small lanceolate forms. 
The corner removed category used in this study is what Miss (1987; 2002; 2005) calls stemmed and believes 
to be a variant original to the study area. In any case, these points have no comparable types in from 
surrounding areas. The small lanceolates, while having no comparable traits with styles from the Columbia 
Plateau, are similar to styles in other neighboring culture areas suggesting an introduction into study area. 
The basal indented corner notched forms that are similar to Great Basin projectile points, likewise appear 
to be introduced. 
The lithic raw material selected for artifact manufacture requires its own discussion. There is an 
expectation that older point styles more heavily depend on local materials while later styles incorporate 
more imported materials. This appears to be the case and is most likely due to the establishment of trade 
routes and lack of high quality fine grained material in the immediate area. Imported materials make up 
71% (n=331) of the total collection (n=462). Combining the early styles that are typed as Cascade, Large 
Side Notched, Shouldered Lanceolate, and Mahkin, the imported material comprises 41% (n=9) out of the 
22 artifacts that fit this description. The artifacts that are diagnostic of the Middle Archaic Period like large 
Corner Notched, Quilomene Bar Series, Rabbit Island Stemmed, and other Corner Removed points, 
imported material makes up 68% (n=107) of the combined 158 artifacts in these categories. In late artifacts 
diagnostic to the Late Archaic Period, like Small Side Notched, Wallula Rectangular Stemmed, Columbia 
Stemmed, un-notched triangular, and small corner notched, imported materials comprises 76% (n=215) out 
of the combined 282 points. Based on the evidence presented above, imported material in the collection 
commonly used later in time after the establishment of trade routes. What is missing from this analysis is a 
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consideration of curation strategies and how tools were kept, reused, or re-sharpened compared to local 
material.  
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Dart-Arrow Index Analysis 
 The size of projectile points is employed to distinguish between dart and arrow points. Following 
Delacorte (1997), Hildebrandt and King (2012) propose and demonstrate the utility of a dart-arrow index 
that adds the maximum thickness to the neck width for projectile points in western North America. They 
use the index threshold of 11.8 mm to distinguish darts from arrows. Mean values for presumed arrow 
points, which include small side notched, Columbia Stemmed, Walllula Rectangular Stemmed, and small 
corner notched, are below the 11.8 mm break. In contrast, the mean values for presume dart sized types like 
large side notched, large corner notched, Quilomene Bar Corner Notched and Basal Notched, Rabbit Island 
Stemmed, and the other corner removed material from within the collection, are above 11.8 mm.  
Table 15. Dart-Arrow Index of the Types from the Collection. 
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Mean 21.21 10.55 15.31 10.93 21.61 10.56 16.18 17.23 15.41 9.22 
Standard  
Deviation 
6.37 2.47 2.62 2.41 1.10 2.47 1.36 3.50 3.41 0.81 
Minimum 10.45 6.22 11.17 6.34 20.05 6.31 14.56 10.97 8.00 7.61 
Maximum 29.71 25.71 21.96 18.63 22.45 14.23 18.73 23.57 22.76 10.08 
N= 9.00 146.00 83.00 100.00 4.00 11.00 11.00 16.00 37.00 10.00 
Of the artifacts in the collection typed as arrow points, 75% (n=200) below the 11.8 mm threshold 
as expected. In the sample of small corner notched artifacts (n=100), fall 27 are above the 11.8 mm 
threshold. The small basal forms notched that are stylistically similar to Columbia stemmed (n=11), include 
4 that are above the threshold. Out of the small side notched sample (n=146), 36 artifacts are over this 
threshold. Of the artifacts stylistically similar to Wallula Rectangular Stemmed (n=10), all of the artifacts 
in this sample fall below the 11.8 mm threshold. 
Artifacts in the collection typed as dart points, 94% (n=141) lie above the 11.8 mm threshold as 
expected. The large corner notched that are stylistically similar to Quilomene Bar corner notched (n=4) and 
the large basal notched stylistically similar to the Quilomene Bar basal notched (n=11) are also all above 
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the 11.8 mm threshold. The large corner notched sample (n=83), 4 artifacts are below the dart threshold. 
Of the corner removed artifacts stylistically similar to Rabbit Island stemmed (n=37), 5 are below the dart 
threshold. Among the other corner removed sample (n=16), only 1 artifact is below the dart threshold.  
 
Figure 21. Frequency Distribution of Dart-Arrow Index values from the Gundlach Collection. 
Dart Arrow Index Discussion 
A two sample t-test comparing all specimens as darts versus arrows in the collection shows that the 
groups are clearly statistically different (t= -25.3; df= 288.8; p<.001). Additionally, the threshold value of 
11.8 mm appears to correlate to the natural bimodal curve in the distribution of the dart-arrow index. This 
distribution is insightful since it compares relatively well to the data obtained by Hildebrandt and King 
(2012) where values may reflect functional constraints on haft morphology regardless of stylistic variation.  
 A principal benefit of this analysis is in understanding the importance between style and functional 
use of these artifacts. Many styles are distinct and time sensitive while consideration of attributes like 
notching, basal configuration, and margin treatment could create potentially limitless alternative types. 
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Therefore, this research supports the claim that stylistic traits will not alter the functional importance of 
size and hafting requirements for darts and arrows.  
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Artifact Collection Photographs 
All photographs of the 462 artifacts from the collection are provided in Figure 22-Figure 52. All artifacts 
are shown in obverse and reverse views. The folk site number represent by the letter “P” followed by a 
number was the collector’s means of tracking artifacts locations. High-resolution photography in 
combination with technological analysis provides the best means of providing useful comparative 
information for further research. Artifact catalog number and the Smithsonian site trinomial label each 
artifact. Artifacts labeled as small reference the styles of Columbia Stemmed, small corner notched, small 
side notched. Large artifacts reference the styles of Quilomene Bar, large corner notched, and large side 
notched. Corner removed, shouldered lanceolate, and lanceolates are lumped together regardless of 
individual point sizes.  
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Figure 22. Small and large basal notched variants. 
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Figure 23. Large basal notched variants. 
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Figure 24. Small corner notched variants. 
57 
 
  
Figure 25. Small corner notched variants. 
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Figure 26. Small corner notched variants.  
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Figure 27. Small corner notched variants.  
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Figure 28. Small corner notched variants.  
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Figure 29. Small corner notched variants.  
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Figure 30. Large corner notched variants.  
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Figure 31. Large corner notched variants.  
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Figure 32. Large corner notched variants. 
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Figure 33. Large corner notched variants. 
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Figure 34. Large corner notched variants. 
67 
 
  
Figure 35. Large corner notched variants. 
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Figure 36. Basally indented corner notched variants.  
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Figure 37. Corner removed variants.  
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Figure 38. Corner removed variants. 
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Figure 39. Corner removed variants. 
72 
 
  
Figure 40. Corner removed variants. 
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Figure 41. Corner removed variants. 
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Figure 42. Triangular and projectile point preforms.  
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Figure 43. Small side notched variants. 
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Figure 44. Small side notched variants. 
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Figure 45. Small side notched variants. 
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Figure 46. Small side notched variants. 
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Figure 47. Small side notched variants. 
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Figure 48. Small side notched variants. 
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Figure 49. Large side notched variants. 
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Figure 50. Shouldered lanceolate variants.  
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Figure 51. Lanceolate variants. 
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Figure 52. Spokeshave. 
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Collection Site Results 
The Gundlach collection artifacts are assigned to 24 site locations spread out along the shores of the Pend 
Oreille River from Priest River in Idaho, to Sandpoint, Idaho. New information about projectile point 
technology and style enhance archaeological knowledge about the land use and time of occupation for these 
areas. These designations are areas where artifacts were collected. When the collection was donated to the 
Kalispel Tribe’s Cultural Resource Program, the collector sites were triangulated and assigned their 
Smithsonian trinomials (K. Lyons, personal communication 2016). A brief description of the sites and the 
information they offer to an understanding of site temporal ranges follows.  
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Figure 53. Distribution of Artifacts by Site. 
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Figure 54. General Areas Targeted by the Collector
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10BR94 and 10BR95 | Priest River Vicinity  
Gundlach marked 10BR94 and 10BR95 as P1 and P2, respectively. Site 10BR94 has two areas divided by 
a creek and was first recorded by Munsell and Salo (1977) who recovered a shouldered projectile point 
during their reconnaissance. The prehistoric component the area designated Part A was determined eligible 
to the NRHP in 1979 (Hudson et al. 1980) and Part B was later included by Miss (2005). During testing, 
both arrow and dart sized projectile points were recovered above a layer of Mazama ash. Three large side 
notched projectile points were recovered during monitoring in 1997 (Miss 2005). A small side notched, a 
small basal notched, a small stemmed, and one lanceolate was recovered by Miss (2005). Radiocarbon dates 
and projectile point style analysis indicate multiple occupations. The radiocarbon dates along with the small 
corner and side notched points indicate an occupation no earlier than 2000 BP followed by more 
occupations into the historic period. Another occupation using the relative deposit of ashfall places 
Cascade-like projectile point indicates an occupation between 8,000-4,000 BP. A Windust-like stemmed 
point was found in a shovel probe but its position relative to the ash layer could indicate an occupation at 
the earlier end of this range. The site is in an optimal hunting and fishing location and near a trail leading 
to Priest Lake. Ethnographic accounts (Ray1936, Smith 1985) describe the confluence of Priest River 
(named kwi\te) as a popular winter village location and summer serviceberry procurement and processing 
location.  
 There are 21 projectile points associated with 10BR94 from the collection in this study. The forms 
include small basal notched (n=1), large basal notched (n=1), large corner notched (n=5), small corner 
notched (n=4), corner removed (n=4), and small side notched (n=6). The oldest forms are the large corner 
notched, and corner removed forms. These artifacts resemble Columbia Corner Notched (5,000-2,500 BP) 
and Rabbit Island Stemmed Series (4,000-1,500 BP). The other artifacts are associated to Late Archaic 
materials ranging from 2,500-200 BP. These artifacts support the time range given by the previous 
excavations and work done at this site.  
 Approximately 800 m upstream from 10BR94 is 10BR95, also recorded by Munsell and Salo 
(1977). Miss (2005) recovered six projectile points and argued they date within the last 4,000 BP based on 
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style and comparison to similar forms from dated components. Radiocarbon dates obtained during this 
study also document a cultural component below Mazama ash increasing the antiquity of this site to earlier 
than 7,600 BP.  
 Nine projectile points from the collection are from to 10BR95. The forms include large corner 
notched (n=1), small corner notched (n=2), small side notched (n=4), and shouldered lanceolate (n=2). The 
oldest forms are shouldered lanceolate points and resemble the Mahkin type with a large temporal range of 
8,000-2,500 BP. The large corner notched styles range from 5,000-2,500 BP. The small corner notched and 
small side notched are diagnostic of the Late Archaic Period between 2,000-200 BP.  
10BR565 and 10BR493 | Thama Vicinity 
 Gundlach separated 10BR565 and labeled artifacts with a P3 or P4. Forms of artifacts include large 
corner notched (n=3) and small side notched (n=2). The temporal range represented by the large corner 
notched is 5,000-2,500 BP. The small side notched artifacts are diagnostic to 1,500-200 BP.  
 Artifacts with P6 are associated to 10BR493. There are 25 projectile points linked to 10BR493. 
Forms include large basal notched (n=1), large corner notched (n=1), small corner notched (n=10), corner 
removed (n=3), small side notched (n=10). The artifacts from the collection reflect the materials found in 
Middle Archaic to Late Archaic assemblages. The temporal range for the large corner notched and corner 
removed artifacts is between 5,000-2,500 BP. The late archaic material such as the small corner notched 
and small side notched range between 2,000-200 BP.  
10BR467, 10BR470, and 10BR471 | Carey Creek Vicinity  
Gundlach designated the artifacts from 10BR471 as P5. Miss (1985) recorded 10BR471 and later 
tested for NRHP eligibility by Miss (2005). During Monitoring in 1997 one large side-notched projectile 
point was recovered (Miss 2005) along with other lithic materials. During the testing reported by Miss 
(2005) a large stemmed point was collected on the surface and a small to medium sized stemmed was 
excavated from 60-65 centimeters below surface (cmbs). Interpretation of the site concluded the area was 
utilized for wide range of activities and had at least two components based on the prehistoric material 
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recovered. Miss (2005) argued that the site components were occupied sometime post-Mazama and then 
after 2,000 BP based artifact analysis and radiocarbon dates. The wide temporal range and difficulty in 
interpretation is the combination of the complex landform the site is on and the possibility of prehistoric 
peoples curating older styles. Miss (2005) recommended this site for eligibility to the NRHP under criterion 
d.  
There are four artifacts connected to 10BR471. Forms include large corner notched (n=1), small 
corner notched (n=1), large side notched (n=1), and corner removed (n=1). The large corner removed 
projectile point is made from Little Bear Creek obsidian. The large corner notched has a slight concave 
base and is made from locally acquired meta-sediment and is likely an earlier variant. In addition, the large 
side notched is meta-sedimentary material commonly associated to earlier-dating variants. The large side 
notched is typically dated to 6,000-4,000 BP. The large corner notched is typically dated to 5,000-2,500 BP 
and the corner removed is diagnostic between 4,000-1,500 BP. The small corner notched typically dated to 
to 2,000-200 BP.  
Artifacts with P8 are assigned to 10BR467. There are six artifacts associated with 10BR467. 
Artifacts forms include large corner notched (n=2), small corner notched (n=1), un-notched triangular 
(n=1), small side notched (n=1), and shouldered lanceolate (n=1). The shouldered lanceolate is the most 
archaic form with a potential age reaching as far back in time as 8,000 BP to 2,500 BP. Middle Archaic 
material is composed of the large corner notched artifacts and is diagnostic between 5,000 BP to 2,500 BP. 
Late Archaic material is composed of small side notched, small corner notched, and un-notched triangular 
artifacts spanning the last 2,000 BP to 200 BP.  
 Artifacts with the label P7 are associated within 10BR470. At 10BR470, there are 15 projectile 
points. Artifact forms include large basal notched (n=1), large corner notched (n=3), small corner notched 
(n=1), corner removed (n=4), un-notched triangular (n=2), small side notched (n=1), and shouldered 
lanceolate (n=3). The shouldered lanceolate artifacts are diagnostic to the early to middle archaic between 
8,000-2,500 BP. The large corner notched and corner removed artifacts represent material from the middle 
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archaic between 5,000-2,500 BP. The smaller material including the side notched, corner notched, and un-
notched triangular are associated to the late archaic with all forms being within 2,000 BP to 200 BP.  
10BR17 | Preston Point 
Artifacts labeled P9 are assigned to 10BR17. The site was first recorded and reported by Swanson 
(1968) and in the collections analyzed by Miss and Hudson (1987), they reported a large corner notched 
and small lanceolate projectile point. Miss (2002) suggested the site was used for hunting activities and 
based on the lithic material it is associated to the middle to late archaic. While investigations at this site and 
area surrounding it did not meet any NHRP criteria, the researchers suggested that further work could 
potentially increase the importance of this site.  
 There are 41 projectile points assigned to 10BR17. The projectile point forms include large basal 
notched (n=2), large corner notched (n=11), small corner notched (n=5), corner removed (n=8), small side 
notched (n=14), and lanceolate (n=1). Temporal range for most of the materials found at this site is between 
5,000-200 BP however, the lanceolate form potentially increases the older end of this range to 8,000 BP. 
10BR99, 10BR739, and 10BR740 | Riley Creek Vicinity 
Gundlach marked 10BR99, 10BR739, 10BR740 as P10, P10a, P10b respectively. These sites are 
along the Riley Creek Slough with two known additional sites accessible during low water which are 
10BR737 and 10BR738 (Miss 1991). All of the above sites are low-density fire cracked rocked scatters 
(Miss 1991, 2002).  
The first recording of 10BR99 (Munsell and Salo 1974) indicated that there was Scottsbluff Type 
II projectile point in a private collection from this site. This point is similar to large stemmed points 
described by Miss and Hudson (1987), and Walker (2004) states there are collections containing Mckean 
Complex specimens. Testing investigations at 10BR99 revealed a hearth dating to 1300 ± 80 BP (Knudson 
et al. 1979) with small triangular side notch and corner notch projectile points belonging to a component 
dating between 900-1400 BP (Knudson et al. 1979:27). Walker (2004) expanded the boundaries of 10BR99 
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and reported prehistoric occupations at 1300 BP and 500-700 BP. This site is eligible to the NRHP (Walker 
2004).  
There is one artifact from this study’s collection associated with 10BR99. The artifact is a small 
corner notched point that is from the Late Archaic Period and within the last 2,000 BP. This artifact 
compliments the previous work done at this site where both components date within the projectile point’s 
temporal range.  
 Site 10BR740 first recorded and reported by Miss (1991). In Miss (2002), two out of the eight 
projectile points recovered were complete and all were collected from the surface. They suggest the 
projectile point styles represent middle and late period occupations. The interpretation for the site is an 
auxiliary location around Riley Creek. The site report indicates good integrity although the previous testing 
did not qualify the site for the NRHP (Miss 2002).  
 There are five artifacts associated with 10BR740. These artifacts are large corner notched (n=4) 
and corner removed (n=1) points. The large corner notched points are similar to Columbia Corner Notched 
A and are temporally diagnostic to 5,000-2,500 BP. The corner removed point is stylistically similar to 
Rabbit Island Stemmed which dates between 4,000-1,500 BP.  
There are four artifacts from the Gundlach collection associated with 10BR739. These artifacts are 
large corner notched (n=3) and small side notched (n=1) points. The large corner notched points resemble 
Columbia Corner Notched A with a temporal distribution of 5,000-2,500 BP. The small side notched point 
is common to forms found in Late to Proto-Historic Period, 2,000-200 BP. 
10BR16 and 10BR495 | Laclede 
The artifacts labeled P13 are assigned to 10BR16. Miss and Hudson (1987) associated 41 projectile 
points with 10BR16 and estimated the temporal range from as early as 8,000 BP all the way to contact with 
Euromericans.  
Artifacts labeled P13 are associated to 10BR16. There are 22 artifacts and breakdown by form as 
large basal notched (n=3), large corner notched (n=4), small corner notched (n=6), corner removed (n=2), 
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un-notched triangular (n=1), large side notched (n=1), and small side notched (n=3), and large shouldered 
lanceolate (n=2). The large shouldered lanceolate is made from petrified wood and suggests that this was a 
later end of the temporal range (8,000-2,500 BP) when trade routes were more established around 4,000 
BP to receive imported material. The large side notched is diagnostic to the mid archaic between 6,000-
4,000 BP. The mid to late archaic transition is represented by large corner notched is diagnostic between 
5,000-2,500 BP, the corner removed diagnostic between 4,000-1,500 BP. The material associated to the 
late archaic include the large basal notched (2,500-1,500 BP), small corner notched (2,000-200 BP), and 
the small side notched (1,500-200 BP).  
There are eight artifacts associated with 10BR495. Forms include large basal notched (n=2), large 
corner notched (n=2), small corner notched (n=1), and corner removed (n=3). The most archaic form is the 
large corner notched that ranges from 5,000-2,500 BP and followed by the corner removed diagnostic to 
within 4,000-1,500 BP. The small corner notched is distinctly late archaic and ranges from within 2,000-
200 BP.  
10BR20 and 10BR286 | Near Seneacquoteen and Hoodoo Creek Vicinity 
The artifacts labeled P11 are from 10BR20. The first recording of 10BR20 was by Shiner (1950). 
Interviews with the property owner indicated pestles, projectile points, and burials were present from this 
site. During monitoring, a prehistoric drill was found. Miss and Hudson (2002) recovered 21 projectile 
points ranging in age from the last 10,000 B.P. to 500 B.P. Interpretations drawn from the materials found 
at the site suggested a wide range of activities and likely a residential or base camp over special purpose 
location. This interpretation if further supported by the ethnographic evidence discussed by Ray (1936) 
who identified this area of the river as a year round fishing and trapping center occupied with roughly 50 
people. Smith’s informant also indicates that the south side of the river was a crossing place and occupied 
by two lower Kalispel families that fished using a weir across the creek. In addition, every year there were 
ten Upper Kalispel families that would camp in this location to pick serviceberries for about a week. Miss 
(2002) nominated this site as eligible to the NRHP under criteria a, b, and d. 
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 There are 12 projectile points associated with 10BR20. The forms include one small basal notched 
(n=1), large corner notched (n=3), small corner notched (n=2), corner removed (n=2), small side notched 
(n=3), and lanceolate (n=1). The large lanceolate is made from obsidian and was not linked to any known 
obsidian source within the Oregon-Idaho-Wyoming areas. Although Miss (2002) gives a wide range for 
their projectile points based on the large lanceolate, the lanceolate presented in this study is likely a later 
variant due to it being made from Obsidian and could be lumped in as a biface or shouldered lanceolate 
with a later temporal distribution. The large corner notched and obsidian lanceolate are from the middle 
archaic 5,000-2,500 BP. The corner removed is diagnostic to 4,000-1,500 BP. The small basal notched, 
small side notched, and small corner notched are diagnostic to 2,000-200 BP. 
 The labels for 10BR286 are P12 and P14. There are eleven artifacts from 10BR286. These points 
include large corner notched (n=2), small corner notch (n=2), corner removed (n=2), large side notched 
(n=1), small side notch (n=3), and shouldered lanceolate (n=1). The shouldered lanceolate is potentially the 
most archaic form with a large temporal distribution between 8,000-2,500 BP. The large corner notched is 
a middle archaic form ranging 5,000-2,500 BP along with the corner removed form ranging between 4,000-
1,500 BP. The small corner notched and small side notched are associated to the late archaic ranging 
between 2,000-200 BP.  
10BR454 and 10BR456 | Between Hoodoo and Cocolalla 
The area between Hoodoo and Cocolalla Creek contains the sites 10BR456 and 45BR454, labeled 
as P15 and P16 respectively. There are five artifacts associated to 10BR456. Forms include of large corner 
notched (n=3) and small side notched (n=2). The large corner notched are diagnostic to 5,000-2,500 BP 
and the small side notched range between 1,500-200 BP.  
 There are 54 artifacts associated to 10BR454. Forms include large basal notched (n=1), small basal 
notch (n=1), large corner notched (n=10) and eleven small corner notched (n=11), corner removed (n=5), 
un-notched triangular (n=2), small side notch (n=22), lanceolate (n=1). In addition to these artifacts, there 
is a spokeshave from this site. While lanceolate forms are typically associated to the early to middle archaic, 
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the lanceolate from this site is a small, obsidian, and deeply serrated artifact resembling late archaic 
material. Middle archaic material present in this site are the large corner notched (5,000-2,500 BP) and the 
corner removed (4,000-1,500 BP). Late archaic material includes the large basal notched (2,500-1,500 BP), 
small basal notched and small corner notched (2,000-200 BP), small side notched (1,500-200 BP), and un-
notched triangular (800-200 BP).  
10BR453 | Cocolalla Creek Vicinity 
Gundlach designated 45BR453 as P17. Miss (1994) reported four complete and two unidentifiable 
projectile point fragments. Three of these points are dart points with one being corner notched and the other 
two as contracting stemmed. The other point is a corner notched arrow point. Using stylistic analysis, the 
corner notched dart point is similar to Pelican Lake or Columbia Corner Notched A. The corner removed 
dart sized points are similar to Nespelem Bar or Rabbit Island Stemmed series. The small corner notched 
is similar to small arrow points associated with the late archaic. Interpretation of the site suggests that site 
occupation was as early as 3,000 BP based on the artifacts found and the stability of the landform. The site 
is eligible to the NRHP under criterion d in that it has yielded or may be likely to yield information important 
in prehistory or history (Miss 1994).  
Miss and Hudson (2002) recovered one large corner notched point from 10BR453 and two from 
10BR454. They also recovered one large lanceolate, one large stemmed, five small stemmed, and six small 
side notched at 10BR454. There was also two large stemmed recovered at 10BR453. Both sites had one 
small corner notched each.  
There are 83 projectile points associated to 10BR453. Forms include large basal notched (n=1), 
small basal notched (n=1), large corner notched (n=17), small corner notched (n=26), corner removed 
(n=9), small triangular (n=3), large side notched (n=1), 22 small side notched (n=22), shouldered lanceolate 
(n=1), and lanceolate (n=2). The lanceolate artifacts are the most archaic forms however, the small 
lanceolate Cat. No. #059 is small, crude, and likely a reproduction by the collector or previous holder. The 
other lanceolate, Cat. No. 274 is large and stylistically like Cascade artifacts temporally diagnostic between 
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8,000-5,000 BP. The shouldered lanceolate is stylistically like Mahkin artifacts temporally diagnostic 
between 8,000-2,500 BP. The large side notched are diagnostic to 6,000-4,000 BP. The large corner notched 
are diagnostic to middle archaic period and are temporally diagnostic between 5,000-2,500 BP. Additional 
middle archaic artifacts include the corner removed artifacts date between 4,000-1,500 BP. The late archaic 
material includes the small corner notched, small side notched, and un-notched triangular are diagnostic 
between 2,000-200 BP.  
10BR80 | Across from Cocolalla Creek 
The label P19 is associated with 10BR80. There are 52 projectile points from this site. The 
projectile point forms include small basal notch (n=5), six large corner notched (n=5), small corner notch 
(n=19), corner removed (n=1), small triangular (n=2), small side notch (n=19), and lanceolate (n=1). The 
lanceolate is very small and does not meet cascade criteria placing it as a middle to late archaic lanceolate 
from 5,000-3,000 BP. The large corner notched are also associated to the middle archaic and diagnostic to 
5,000-2,500 BP. The corner removed is stylistically like Wallula Rectangular Stemmed and diagnostic 
between 2,000-1,500 BP. The small basal notched and small corner notched are diagnostic between 2,000-
200 BP. The small side notched are diagnostic between 1,500-200 BP. The un-notched triangular diagnostic 
between 800-200 BP. 
10BR102 and 10BR21 | Morton Slough Vicinity 
 Artifacts in the collection marked with P21 are from 10BR102. Munsell and Salo (1977) recorded 
this site and noted that local collectors previously removed projectile points from the site. Later testing 
found four projectile points on the surface (Miss (2005). A calibrated radiocarbon date from a feature ranged 
490 ± 40 BP and the small side notched and small corner notched points assumed to relate to this occupation. 
The large side notched could be representative of an older occupation. The interpretation of the site is a 
campsite/processing location and recommended eligible to the NRHP under criterion d by Miss (2005).  
There are only two artifacts associated to 10BR102. Both artifacts are corner notched, one is large, 
and the other is small. The large corner notched is like Columbia Corner Notched A and diagnostic between 
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5,000-2,500 BP. The small corner notched is like Columbia Corner Notched B and diagnostic between 
2,000-200 BP. 
The three artifacts linked to 10BR21 include a large corner notched, small corner removed, and 
small side notched projectile point. The large corner notched is diagnostic between 5,000-2,500 BP. The 
corner removed is like Wallula Rectangular Stemmed and diagnostic between 2,000-1,500 BP. The small 
side notched is diagnostic between 1,500-200 BP.  
10BR110 | Mallard Bay Vicinity 
 Munsell and Salo (1974) first recorded this site. Miss (2002) revisited the site and recovered three 
projectile points. The radiocarbon date and the excavated projectile points provided a date range between 
980 ± 100. This date range was surprisingly late to the researchers who regarded the large corner notched 
forms ranging between 3,000-1200 BP. Based on the similarity in style of the excavated projectile points, 
they suggest this represents a contemporaneous occupation. This site is nominated as eligible to the NRHP 
under criterion d (Miss 2002).  
There is only one projectile point recovered from this site. The projectile point is a small shouldered 
lanceolate or possible corner removed form and made from argillite likely acquired north of the project area 
in British Columbia. This projectile point is part of middle to late archaic assemblages between 5,000-1,500 
BP. 
10BR506 | Near Johnson Creek 
The label P23 is associated to 10BR506. There is only one projectile point from this site. It is a 
large shouldered lanceolate made from meta-sediment. The form, material being meta-sediment, and the 
large size, are important characteristics for the artifact is more alike the older variants. The temporal range 
for this artifact is 8,000-2,500 BP. 
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10BR538 | Near Sandpoint 
Artifacts with the label P25 are from 10BR538. The only projectile point from this site is stylistically similar 
to the Rabbit Island Stemmed Series. This artifact has a temporal range between 4,000-1,500 BP. 
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Table 16. Distribution of Artifact Types by Site 
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Early 
Archaic 
Types 
Cascade 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Mahkin 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0 
Shouldered 
Lanceolate  
1 0 0 0 0 0 1 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 
Large Side Notched 1 2 0 0 0 0 1 1 0 0 0 0 1 0 1 0 0 2 0 0 0 0 0 0 0 
                             
Middle 
Archaic 
Types 
Large Corner 
Notched 
5 7 3 1 1 0 1 17 10 3 3 1 1 1 1 0 0 12 3 4 5 5 2 0 0 
Rabbit Island 
Stemmed 
3 5 2 0 0 0 1 4 3 0 0 3 0 2 2 0 1 6 0 1 0 3 1 0 0 
Other Corner 
Removed 
0 2 0 0 0 1 1 4 0 0 1 0 1 0 1 0 0 4 0 0 0 0 1 0 0 
Quilomene Bar 
Corner Notched 
0 1 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 1 0 0 0 0 0 0 0 
Quilomene Bar 
Basal Notched 
1 2 0 0 0 0 0 1 1 0 0 1 0 1 2 0 0 1 0 0 0 1 0 0 0 
                             
Late 
Archaic 
Types 
Small Corner 
Notched 
5 6 2 0 1 0 3 26 11 0 0 1 1 10 1 0 0 10 0 0 19 4 1 1 0 
Small Side Notched 3 14 3 1 0 0 3 22 22 2 1 1 0 10 0 0 0 33 1 0 19 6 4 0 1 
Wallula 0 1 0 1 0 0 0 1 2 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 
Columbia Stemmed 2 0 1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 1 0 0 5 1 0 0 0 
                             
Other 
Other  1 0 0 0 0 0 0 3 3 0 1 0 0 0 0 0 0 1 0 0 2 0 0 0 0 
Other Lanceolate 0 0 0 0 0 0 0 1 1 0 0 2 0 0 0 0 0 1 0 0 1 0 0 0 0 
 Total Artifacts 22 41 12 3 2 1 11 83 54 5 6 15 4 25 8 1 1 75 4 5 52 21 9 1 1 
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Discussion of Collection Sites 
 Style of projectile points and geographic distribution of sites lend insight to periods of occupation. 
Stylistic analysis from projectile points provides temporal time ranges for all 24 sites. Eight sites have 
projectile points with a temporal range as early as 8,000 BP, specifically; these sites contain shouldered 
lanceolate or lanceolate artifacts. The 22 sites that have components with a temporal range as early as 5,000 
BP contain large corner notched and/or corner removed artifacts. Small corner notched, small basal notched, 
and small corner notched artifacts are associated to 16 sites with components dating to as early as 2,000 
BP.  
 The site locations and the amount of materials from each site indicates important in information on 
the collector’s preferences as well as the prehistoric peoples land use. The sites between Hoodoo and 
Cocolalla Creek, specifically 10BR453,10BR454, 10BR456, make up 30% (n=142) of the artifacts in the 
collection. Other sites with a significant artifact count include 10BR80 (n=52), 10BR17 (n=41), 10BR565 
(n=75), 10BR16 (n=22), 10BR493 (n=25), and 10BR94 (n=21). These sites combined with the sites 
between Cocolalla and Hoodoo creek make up 81% (n=378) of the materials in the collection. The other 
16 sites have less than 15 artifacts.  
 The narrow geographic distribution of sites skews the archaeological knowledge from the region. 
For instance, none of the tested sites within the area of study exhibited intact Paleo-Indian or Early archaic 
components. This is unsurprising since the sample of sites of are restricted to river banks on younger 
landforms and fluctuating pool levels increase the difficulty of excavation. The sites that are temporary 
hunting and fishing specialty tasked orientated sites. More heavily occupied winter villages were likely on 
the flood plain that in present day context now inundated by the river. Other more permanently occupied 
settlements that potentially contain earlier materials are likely on high terraces outside the area of potential 
effect. Going forward, archaeological research in sites that are on older and stable landforms have the 
greatest potential to yield more information about local prehistory.  
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Obsidian X-Ray Fluorescence 
The collection contains 24 obsidian artifacts. Of these, 21 were submitted for Energy Dispersive 
X-ray Fluorescence Analysis to gather information on their geochemical signatures and the source from 
where they were imported. A summary of the results by Hughes (2016) presented data on artifacts that 
match the geochemical signatures from the sources at Obsidian Cliff Wyoming, Timber Butte Idaho, Bear 
Gulch Idaho, Little Bear Creek Oregon, and Newberry Volcano Oregon. There are also two groups of 
artifacts not affiliated to any known source labeled as unknown and unknown variety A. The number of 
samples and their corresponding obsidian sources are in the following graph and chart. 
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Figure 55. Collection Sourced Obsidian Distribution. 
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Table 17. Submitted Obsidian Sample List. 
Obsidian Source 
(Chemical Type) 
Site Number Catalog Number Artifact Form 
Bear Gulch 10BR454 63 Lanceolate 
Bear Gulch 10BR454 213 Small Side Notched 
Little Bear Creek 10BR454 16 Corner Removed 
Little Bear Creek 10BR471 31 Corner Removed 
Newberry Volcano 10BR565 369 Small Corner Notched 
Obsidian Cliff 10BR453 212 Small Basal Notched 
Obsidian Cliff 10BR453 374 Small Side Notched 
Obsidian Cliff 10BR454 373 Small Side Notched 
Obsidian Cliff 10BR565 371 Small Side Notched 
Obsidian Cliff 10BR565 372 Small Side Notched 
Obsidian Cliff 10BR565 375 Small Side Notched 
Obsidian Cliff 10BR94 378 Small Side Notched 
Obsidian Cliff 10BR94 385 Small Side Notched 
Obsidian Cliff 10BR95 377 Small Side Notched 
Timber Butte 10BR21 383 Small Side Notched 
Timber Butte 10BR454 380 Small Side Notched 
Timber Butte 10BR454 382 Small Side Notched 
Unknown A 10BR565 379 Small Side Notched 
Unknown A 10BR454 103 Small Side Notched 
Unknown A 10BR454 381 Small Side Notched 
Unknown 10BR20 210 Lanceolate 
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Figure 56. Obsidian Artifacts Submitted for X-Ray Fluorescence Analysis 
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The obsidian artifacts from the collection consist primarily of relatively recent forms. This further 
supports the notion that trade items are more common later in time and are likely curated for a longer 
amount of time than local material. The current methodology resulted in little useful information on lithic 
curation other than the size of the artifact. Out of the 21 obsidian artifacts submitted, there are 15 small side 
notched points from eight different sites that are temporally diagnostic to the last 1500 BP. There is also 
one small basal notched point that is associated to the same time range. The two corner removed artifacts 
are present in two different sites and date between 4,000-1,500 BP. The small corner notched artifact is 
diagnostic between to 2,000-200 BP. There also is one small multi-notched and one large lanceolate. The 
multi-notched or serrated small lanceolate is associated with Late Archaic assemblages within the same 
time as the small side notched. The large lanceolate is lacks Cascade characteristics and is likely dates 
within 5,000-2,500 BP.  
The data from the collection adds to results presented in the previous works of Dorwin (2016), 
Herbel (2012), and Miss (2002; 2005), to create a larger dataset and identify trends in obsidian procurement. 
Combined, 50 artifacts are sourced to Obsidian Cliff (n=15), Timber Butte (n=9), Bear Gulch (n=7), 
Newberry Volcano (n=4), Whitewater Ridge (n=4) Little Bear Creek (n=3), Dooley Mountain (n=1), Indian 
Creek (n=1), and Malad (n=1). In addition to these artifacts, five are from unknown sources.  
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Discussion of Obsidian Artifacts 
Obsidian X-Ray florescence and geographic distribution of artifacts is useful in understanding 
obsidian trade and exchange to the study area. A noticeable trend with the analyzed obsidian from the 
collection and combined datasets is the finding that Obsidian Cliff in Wyoming was a significant source 
for obsidian procurement. Obsidian Cliff and nearby Bear Gulch sources are indicative of a trade route that 
likely involved the Pend Oreille and Flathead groups. The close linguistic and cultural affinity the Kalispel 
share with these groups may explain why material from these sources occur in higher frequency than the 
materials sourced from central Oregon. Lyons (2011) applied values corresponding to a minimal rate of 
transit based on distances and travel days (both human and horse) between obsidian sources in the Pend 
Oreille and Spokane watersheds. Using this analysis, Herbel (2012) concluded material from Obsidian Cliff 
was 51.83% more costly to import compared to the Indian Creek source in Oregon. However, both studies 
note that material from Oregon sources would have to move through six ethnic territories and several 
language groups thereby influencing all down the line trade items including obsidian. In other words, even 
though the sources in Wyoming are costlier in terms of travel time and distance, they cross a less costly 
social landscape. Therefore, the high frequency of Obsidian Cliff and Bear Gulch obsidian is due to the 
more porous social landscape allowing easier obsidian procurement. 
Projectile point styles indicate the obsidian trade and exchange to the area of study is late. Draper 
(1991) notes the obsidian trade may have been established in the neighboring Calispel Valley as early as 
4000 BP. Obsidian artifacts probably arrived at the sites in finished or nearly finished form. Sites with 
obsidian flakes are indicative of reshaping or rejuvenation practices (Draper 2000). The small obsidian 
artifacts in the collection are extremely likely to have undergone reshaping or rejuvenation practices based 
on their blade length to overall length. In consideration of the foregoing, the materials in this collection 
may serve to direct future study on artifact curation.  
The collection is important in that if provides obsidian artifacts with temporal sensitivity versus 
flakes or other artifacts that are not from intact excavated contexts. Obsidian projectile points from the area 
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are relatively rare. Miss (2002;2005) recovered a total of six obsidian projectile points with five of the six 
being small in size and forms that are temporally diagnostic to within 2000 BP. The one other artifact is a 
large corner notched point likely within the 4000 BP range after the establishment of obsidian trade. In the 
neighboring Calispell Valley, there are 14 obsidian projectile points all within the last 2000 BP (Draper 
2000). The oldest styles of obsidian artifacts from the collection is a large lanceolate and the large corner 
removed. However, both of these artifacts have broad temporal distributions and comparing the research in 
obsidian from other sites, likely date later than 4,000 BP. Therefore, the material in this collection and 
others maintain the notion that obsidian trade was a late archaic occurrence likely within the last 4000 years 
BP as suggested by previous work in the study area and neighboring areas.  
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Figure 58. Select Non-Local Lithic Raw Material Sources Around the Study Area. 
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Table 18. Combined Obsidian X-Ray Florescence Sourcing Data 
Site Cat Zn Ga Rb Sr Y Zr Nb Ba Ti Mn Fe2O3T Fe/Mn Source Citation 
10BR020 1109 65±7 20±4 179±5 44±3 44±4 289±5 55±3 698±14 nm nm nm nm 
Bear Gulch, 
ID 
Hughes 1999 Letter 
Report 99-70 
10BR111 4b 76±6 18±3 187±4 48±3 42±3 286±4 53±3 701±16 nm nm nm nm 
Bear Gulch, 
ID 
Hughes 1997 Letter 
Report 97-98 
10BR448 154 69±6 26±3 195±4 48±3 46±3 307±4 54±3 692±13 nm nm nm nm 
Bear Gulch, 
ID 
Hughes 1999 Letter 
Report 99-70 
10BR448 155 70±5 19±3 189±4 48±3 42±3 288±4 51±3 634±14 nm 
337±1
1 
1.79±.10 nm 
Bear Gulch, 
ID 
Hughes 1999 Letter 
Report 99-70 
10BR454 GC063 nm nm 173±4 46±3 47±3 296±5 63±3 741±25 nm nm nm 51 
Bear Gulch, 
ID 
Hughes 2015 Letter 
Report 2015-110 
10BR454 GC213 nm nm 190±5 46±3 48±3 287±5 67±3 709±24 nm nm nm 55 
Bear Gulch, 
ID 
Hughes 2015 Letter 
Report 2015-110 
10BR740 251a 80±6 24±3 184±4 45±3 41±3 291±4 49±3 736±16 nm nm nm nm 
Bear Gulch, 
ID 
Hughes 1997 Letter 
Report 97-98 
10BR454 2 147± 18±3 101±4 112±3 56±3 256±4 12±3 1418±16 
825
±20 
319±8 2.22±.08 nm 
Dooley 
Mountain, 
OR 
Hughes 1997 Letter 
Report 97-98 
45FS2075 25 
109±
15 
 95±4 108±9 59±4 260±7 17±2 nm nm nm nm 60.4 
Indian 
Creek, OR 
Skinner 2010 Letter 
Report 2010-98  
10BR095 267 41±6 15±3 106±4 52±3 22±3 88±4 8±3 1161±13 
643
±25 
389±1
1 
.91±.10 21 
Little Bear 
Creek, OR 
Hughes 2001 Letter 
Report 2001-64 
10BR454 GC016 nm nm 123±4 64±3 27±2 99±4 8±2 1415±25 nm nm nm 49 
Little Bear 
Creek, OR 
Hughes 2015 Letter 
Report 2015-110 
10BR471 GC031 nm nm 130±4 70±3 28±2 107±4 11±2 1432±25 nm nm nm 36 
Little Bear 
Creek, OR 
Hughes 2015 Letter 
Report 2015-110 
10BR740 183 42±6 15±3 131±4 68±3 21±3 103±4 5±3 1634±17 nm nm nm nm Malad, ID 
Hughes 1997 Letter 
Report 97-98 
10BR454 3 58±6 17±3 140±4 63±3 41±3 271±4 12±3 949±15 
130
2±2
3 
404±9 2.06±.08 nm 
Newberry 
Volcano, 
OR 
Hughes 1997 Letter 
Report 97-98 
10BR471 126 57±6 16±3 126±4 58±3 41±3 270±4 15±3 957±13 
131
0±2
5 
936±1
1 
2.03±.10 nm 
Newberry 
Volcano, 
OR 
Hughes 2001 Letter 
Report 2001-64 
10BR565 GC371 nm nm 138±4 63±3 46±3 287±5 18±2 914±23 nm nm 2.24±.04 51 
Newberry 
Volcano, 
OR 
Hughes 2015 Letter 
Report 2015-110 
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Site Cat Zn Ga Rb Sr Y Zr Nb Ba Ti Mn Fe2O3T Fe/Mn Source Citation 
10BR740 270 72±5 20±3 144±4 67±3 39±3 278±4 12±3 908±15 
138
8±1
9 
407±8 2.17±.08 nm 
Newberry 
Volcano, 
OR 
Hughes 1997 Letter 
Report 97-98 
10BR094 38 88±6 19±4 256±5 5±3 77±4 168±4 43±3 nm nm nm nm nm 
Obsidian 
Cliff, WY 
Hughes 1999 Letter 
Report 99-70 
10BR094 GC378 nm nm 271±5 14±2 44±3 50±3 42±3 nm nm nm nm 78 
Obsidian 
Cliff, WY 
Hughes 2015 Letter 
Report 2015-110 
10BR094 GC385 nm nm 255±5 4±2 84±3 169±4 52±3 nm nm nm nm 66 
Obsidian 
Cliff, WY 
Hughes 2015 Letter 
Report 2015-110 
10BR095 GC377 nm nm 264±5 6±2 86±3 173±4 55±3 nm nm nm nm 73 
Obsidian 
Cliff, WY 
Hughes 2015 Letter 
Report 2015-110 
10BR110 117 95±5 25±3 250±4 6±3 74±3 162±4 39±3 0±13 nm nm nm nm 
Obsidian 
Cliff, WY 
Hughes 1997 Letter 
Report 97-98 
10BR453 GC212 nm nm 266±5 3±2 85±3 170±4 54±3 nm nm nm nm 64 
Obsidian 
Cliff, WY 
Hughes 2015 Letter 
Report 2015-110 
10BR453 GC374 nm nm 270±5 3±2 84±3 172±4 56±3 nm nm nm nm 76 
Obsidian 
Cliff, WY 
Hughes 2015 Letter 
Report 2015-110 
10BR454 GC373 nm nm 269±5 2±2 85±3 170±4 55±3 nm nm nm nm 75 
Obsidian 
Cliff, WY 
Hughes 2015 Letter 
Report 2015-110 
10BR565 GC371 nm nm 264±5 2±2 85±3 170±4 52±3 nm nm nm nm 66 
Obsidian 
Cliff, WY 
Hughes 2015 Letter 
Report 2015-110 
10BR565 GC372 nm nm 271±5 4±2 85±3 170±4 52±3 nm nm nm nm 66 
Obsidian 
Cliff, WY 
Hughes 2015 Letter 
Report 2015-110 
10BR565 GC375 nm nm 254±4 3±2 83±3 168±4 52±3 44± 18 nm nm 1.39±.02 70 
Obsidian 
Cliff, WY 
Hughes 2015 Letter 
Report 2015-110 
10BR754 1 86±6 24±3 249±4 7±3 76±3 163±4 41±3 0±15 nm nm nm nm 
Obsidian 
Cliff, WY 
Hughes 1997 Letter 
Report 97-98 
45FS2075 427 
65±1
5 
 270±4 7±9 77±4 176±7 48±2 nm nm nm nm 49 
Obsidian 
Cliff, WY 
Skinner 2010 Letter 
Report 2010-98  
45PO426 39 nm nm 270±5 6±2 86±3 171±4 50±3 nm nm nm nm 69 
Obsidian 
Cliff, WY 
Hughes 2015 Letter 
Report 2015-110 
45PO426 39a nm nm 280±6 4±3 90±4 175±5 50±4 nm nm nm nm 77 
Obsidian 
Cliff, WY 
Hughes 2015 Letter 
Report 2015-110 
10BR010 234 78±6 19±3 188±4 18±3 33±3 51±4 30±3 4±13 
362
±14 
738±9 .64± .08 nm 
Timber 
Butte, ID 
Hughes 1997 Letter 
Report 97-98 
10BR021 GC383 nm nm 187±4 14±2 44±3 50±3 42±3 41±18 nm nm .55± 0.2 6 
Timber 
Butte, ID 
Hughes 2015 Letter 
Report 2015-110 
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Site Cat Zn Ga Rb Sr Y Zr Nb Ba Ti Mn Fe2O3T Fe/Mn Source Citation 
10BR094 357 78±5 27±3 196±4 18±3 40±3 57±4 30±3 nm 
335
±13 
728±1
1 
.59± .10 nm 
Timber 
Butte, ID 
Hughes 2001 Letter 
Report 2001-64 
10BR095 52a 65±6 23±3 186±4 16±3 38±3 55±4 30±3 nm 
283
±14 
718±1
2 
.63± .10 nm 
Timber 
Butte, ID 
Hughes 2001 Letter 
Report 2001-64 
10BR095 52b 68±6 27±3 192±4 18±3 33±3 51±4 38±3 nm 
327
±16 
685±1
3 
.62± .10 nm 
Timber 
Butte, ID 
Hughes 2001 Letter 
Report 2001-64 
10BR286 31 73±5 23±2 214±4 20±3 41±3 62±4 35±3 nm 
290
±12 
763±1
1 
.64± .10 nm 
Timber 
Butte, ID 
Hughes 1999 Letter 
Report 99-70 
10BR286 34 72±5 25±3 204±4 20±3 44±3 58±4 33±3 nm 
293
±12 
756±1
1 
.64± .10 nm 
Timber 
Butte, ID 
Hughes 1999 Letter 
Report 99-70 
10BR454 GC380 nm nm 190±4 16±2 48±3 52±3 40±3 90±22 nm nm .66± .02 7 
Timber 
Butte, ID 
Hughes 2015 Letter 
Report 2015-110 
10BR454 GC382 nm nm 187±4 16±2 45±3 52±3 39±3 nm nm nm .57± .02 7 
Timber 
Butte, ID 
Hughes 2015 Letter 
Report 2015-110 
10BR010 517 51±5 15±3 151±4 48±3 24±3 99±4 7±3 1128±15 nm nm nm nm Unknown 
Hughes 1997 Letter 
Report 97-98 
10BR020 GC210 nm nm 101±4 27±2 55±3 288 ±6 21±3 1354±25 mn nm 1.76±.02 40 Unknown 
Hughes 2015 Letter 
Report 2015-110 
10BR454 GC103 nm nm 206±5 53±3 51±3 327±6 71±3 628±27 nm nm nm 52 Unknown A 
Hughes 2015 Letter 
Report 2015-110 
10BR454 GC381 nm nm 205±5 50±3 53±3 325±6 71±3 786±27 nm nm nm 54 Unknown A 
Hughes 2015 Letter 
Report 2015-110 
10BR565 GC379 nm nm 196±4 50±3 51±3 320±6 67±3 731±27 nm nm 2.12±.02 52 Unknown A 
Hughes 2015 Letter 
Report 2015-110 
10BR095 263 38±6 12±3 110±4 79±3 19±3 119±4 6±3 1503±13 
877
±23 
283±1
1 
1.16±.10 nm 
Whitewater 
Ridge, OR 
Hughes 2001 Letter 
Report 2001-64 
10BR111 293 48±5 17±3 128±4 94±3 22±3 130±4 7±3 1511±16 
839
±20 
256±1
1 
1.09±.10 43 
Whitewater 
Ridge, OR 
Hughes 1999 Letter 
Report 99-70 
10BR111 4a 48±6 17±3 117±4 87±3 21±3 125±4 5±3 1566±16 
763
±21 
286±8 1.12±.08 nm 
Whitewater 
Ridge, OR 
Hughes 1997 Letter 
Report 97-98 
10BR286 35 44±5 16±3 125±4 83±3 23±3 126±4 8±3 1532±15 
842
±17 
282±1
1 
1.17±.10 42 
Whitewater 
Ridge, OR 
Hughes 1999 Letter 
Report 99-70 
110 
CHAPTER IV | Conclusion 
Conclusion 
 Analysis performed on the Gunlach collection focuses on style, temporal, geographic, and obsidian 
x-ray fluorescence of projectile points from the study area. The goals for this study were to demonstrate the 
Gundlach collection as a pragmatic dataset. Study objectives include performing a stylistic analysis of 
projectile points, using temporal and geographic distribution of artifacts to yield site information, presenting 
a high-resolution photographic and artifact catalog, and ordering the results of x-ray fluorescence analysis 
of obsidian artifacts from the collection and drawing comparisons to previous studies in the area. 
This study demonstrates the stylistic utility of the artifacts in terms of their morphological and 
technological dimensions. The style of these artifacts are now comparable to established projectile point 
types and their temporal distributions. The result yielded a dataset of temporally diagnostic artifacts with 
site-specific geographic information. 
Comparing the sites from the collection to previous archaeological studies demonstrates the utility 
of this collection and the future needs for archaeological research in the study area. The material from the 
collection indicates a broad temporal distribution of sites with the highest frequency of materials being 
assigned to the mid to late archaic. The noticeable lack of early dating archaeological materials is important 
to note and is likely due to the early Holocene environmental conditions as well as sampling strategies at 
archaeological sites in the area. In order to have a strong understanding of local archaeological materials, 
there needs to be artifacts that come from multiple well-dated locations. Virtually all previous 
archaeological projects were restricted to the area of potential effect, thus emphasizing the need for a larger 
sample of sites. Specifically, sites that were on more stable landforms higher above the flood plain where 
the difficulty of excavation decreases and likelihood of older material increases.  
The high-resolution photographs and artifact catalog (Appendix A) are intended to be of aid to 
future researchers in the area of study. Previous artifact collections had limited time and financial 
restrictions that in turn limited the comparative ability of materials in future research. The dimension for 
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the Gundlach collection can be used to aid future datasets with complimenting photographs that allow wide 
distribution to archaeologists that may not be able to use analyze this collection hands on.  
The obsidian source analysis demonstrated the collections ability to enhance previous research in 
the area. Adding an additional 21 sourced obsidian artifacts with temporal and geographic information 
nearly double the previous dataset. This analysis also previewed the complex social landscape that 
prehistoric people used in trade and other raw material procurement practices.  
Researchers should always be cautious when handling archaeological material from collections. 
The present study does not condone the destruction of sites for their artifacts nor the systematic looting of 
materials for personal or commercial gain. However, ignoring useful data collections can provide is no 
productive. Previous studies of collections have produced the most information about prehistoric material 
culture in comparison to other archaeological projects in the area.  
Using stylistic analysis, geographic and temporal distribution analysis, high-resolution 
photography, obsidian x-ray florescence analysis, and a robust artifact catalog, the Gundlach collection will 
be useable for future archaeological research. Artifact collections in the Albeni Falls Reservoir have 
provided the most robust datasets in lieu of excavated materials. Due to the limited information contained 
in amateur collections and in the accessibility,  researchers must approach analyses of artifact collections 
cautiously. The Gundlach Collection is unique in that it holds information on archaeological site geographic 
distributions in the study area. The collection is now curated within the archaeological program maintained 
by the Kalispel Tribe of Indians.  
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Appendix A – Artifact Catalog 
 Catalog Number = CAT 
 Site Number = SITE 
 Material = MAT 
o Argillite = ARG 
o Cryptocrystalline Silica = CCS 
o Metamorphosed fine grained 
material = MET 
o Obsidian = OBS 
o Petrified Wood = PWD 
o Quartz = QTZ 
o Siliceous Siltstone = SLT 
 Form/Outline = FORM 
o Basal Notched = BAS 
o Corner Notched = CN 
o Corner Removed = CR 
o Lanceolate = LAN 
o Other = OTHER 
o Shouldered Lanceolate = SLAN 
o Side Notched = SN 
 Blade Length (mm) = BL 
 Blade Width (mm) = BW 
 Haft Length (mm) = HL 
 Max Width  (mm) = MW 
 Neck Width (mm) = NW 
 Basal Width (mm) = BSW 
 Shouldered Length (mm) = SL 
 Thickness (mm) = TH 
 Weight (g) = WT 
 Total Length (mm) =TL 
 Dart/Arrow Index (mm) = DA
 
 Type = TYPE 
o Cascade = CAS 
o Columbia Corner Notched B = 
CCN B 
o Columbia Corner Notched A = 
CCN A 
o Columbia Stemmed = CSTEM 
o Large Side Notched = LSN 
o Mahkin = MAH 
o Other Corner Removed = OCR 
o Other Lanceolate = OLAN 
o Other = OTHER 
o Quilomene Bar Corner Notched 
= QBCN 
o Quilomene Bar Basal Notched = 
QBBN 
o Rabbit Island Stemmed = RIS 
o Shoulder Lanceolate = SLAN 
o Small Side Notched = SSN 
o Wallula Rectangular Stemmed = 
WAL 
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CAT SITE MAT FORM TYPE BL BW HL MW NW BSW SL TH WT TL DA 
GC001 10BR565 CCS LAN  OLAN 19.68 17.17 11.52 17.17 N/A 12.64 N/A 5.06 3 31.2 N/A 
GC002 10BR493 CCS CN CCNA 24.32 17.12 6.1 17.12 8.02 12.03 4.61 4.33 1.31 28.85 12.35 
GC003 10BR467 CCS CN CCNA 23.8 22.88 5.4 22.88 11.84 12.87 5.63 4.25 2.46 29.55 16.09 
GC004 10BR739 CCS CN CCNA 14.84 18.48 7 18.48 8.47 13.52 4.96 5.35 1.5 22.63 13.82 
GC005 10BR493 CCS CN CCN B 12.98 12.72 5.5 12.72 6.83 9.73 2.71 3.95 0.77 18.66 10.78 
GC006 10BR80 CCS CN CCN B 18.05 16.04 4.9 16.04 6.3 8.96 5.25 4.02 1.02 23.48 10.32 
GC007 10BR495 CCS BAS QBBN 23.09 23.87 5.6 24.7 11.03 13.33 7.32 4.5 2.37 26.86 15.53 
GC008 10BR454 CCS CN CCNA 24.32 15.9 4.9 15.9 7.62 11.18 3.3 4.69 1.55 28.91 12.31 
GC009 10BR453 CCS CN OTHER 22.43 17.84 8.1 17.84 11.79 13.37 3.28 5.51 2.64 30.72 17.3 
GC010 10BR454 CCS CN CCNA 28.13 16.16 7 16.16 9.36 11.61 3.27 5.83 2.53 36.24 15.19 
GC011 10BR17 CCS CN CCNA 31.98 17.27 5.4 17.27 8.6 10.15 2.71 5.37 2.51 38 13.97 
GC012 10BR453 CCS CN CCNA 22.48 16.93 9.4 16.93 10.37 13.27 3.92 5.75 2.75 31.71 16.12 
GC013 10BR454 MET  CN CCN B 22.16 12.75 7.3 12.75 7.71 9.99 2.45 3.89 1.43 32.69 11.6 
GC014 10BR80 CCS CN CCNA 21.33 15.94 5.5 15.94 6.72 9.23 4.44 4.45 1.46 27.73 11.17 
GC015 10BR16 CCS CN CCNA 21.9 18.01 8.9 18.01 8.77 13.7 4.02 5.01 2.21 30.91 13.78 
GC016 10BR454 OBS  CR RIS 25.98 15.15 9.8 15 10 7.37 3 6.32 2.63 35.98 16.32 
GC017 10BR17 MET  CR OCR 20.11 14.14 11.1 14.1 11.38 13.15 2.8 5.71 2.61 32.12 17.09 
GC018 10BR453 CCS CN CCN B 24.77 14.18 5.6 14.18 8.22 10.34 2.47 3.65 1.57 30.94 11.87 
GC019 10BR565 CCS CN CCN B 22.37 18.45 5.6 18.45 8.47 13.8 4.85 3.94 1.46 28.04 12.41 
GC020 10BR565 CCS BAS QBBN 21.56 25.29 5.5 25.2 10.92 12.3 4.53 3.87 2.02 26.23 14.79 
GC021 10BR493 CCS CN CCN B 17.84 13.19 4.9 13.19 5.44 8.23 3.29 4.33 0.8 22.49 9.77 
GC022 10BR565 CCS CN CCN B 10.13 10.93 4.6 10.93 5.52 8.35 3.16 3.24 0.42 16.1 8.76 
GC023 10BR739 MET  SN SSN 13.13 14.35 8.63 15.52 8.91 15.52 3.11 3.71 0.84 21.76 12.62 
GC024 10BR94 MET  CN CCNA 20.44 23.07 5.6 23.07 11.47 12.74 6.8 4.55 2.26 27.46 16.02 
GC025 10BR286 CCS CN OTHER 44.02 23.85 11.4 23.85 12.01 18.02 6.26 7.23 8.02 57.82 19.24 
GC026 10BR16 CCS BAS CSTEM 28.93 20.73 5 20.7 5.78 8.23 6.81 3.55 1.33 31.25 9.33 
GC027 10BR454 MET  CN CCNA 37.85 20.23 8.5 20.23 10.37 14.77 5.3 6.46 4.8 45.49 16.83 
GC028 10BR80 CCS BAS CSTEM 35.13 18.69 5.5 18.6 5.36 8.16 6.82 4.17 1.65 37.37 9.53 
GC029 10BR495 MET  BAS QBBN 41.87 25.49 6.3 25.4 12.49 14.58 6.71 4.04 3.25 43.93 16.53 
GC030 10BR493 CCS CN CCN B 30.5 19.39 4.9 19.39 10.02 14.1 4.92 3.52 1.85 35.3 13.54 
GC031 10BR471 OBS  CR OCR 48.35 22.01 9.5 22.01 12.09 13.3 3.37 6.4 6.39 57.8 18.49 
GC032 10BR16 CCS BAS CSTEM 30.86 19.62 5.1 19.5 7.81 10.77 5.65 4.5 1.63 33.7 12.31 
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CAT SITE MAT FORM TYPE BL BW HL MW NW BSW SL TH WT TL DA 
GC033 10BR17 CCS CR RIS 23.31 16.86 8.9 16.86 8.46 6.87 3.9 4.05 1.27 30.69 12.51 
GC034 10BR454 CCS CN CCNA 19.09 17.21 9.9 17.21 11 14.03 4.01 6.43 2.74 30.43 17.43 
GC035 10BR565 CCS CR RIS 26.26 14.49 6.5 14.49 11.14 10.71 1.98 6.31 3.09 34.18 17.45 
GC036 10BR16 SLT OTHER OTHER 17.55 10.63 17.55 10.63 N/A 10.63 N/A 2.25 0.39 17.55 N/A 
GC037 10BR454 CCS CN CCNA 22.22 13.54 7.3 13.54 8.08 10.68 3.45 4.47 1.18 28.8 12.55 
GC038 10BR286 QTZ CN CCN B 26.9 19.5 10.1 19.5 11.12 13.84 4.05 2.95 2.67 37.78 14.07 
GC039 10BR80 CCS LAN  OLAN 25.59 10.3 11.02 10.3 N/A 4.62 N/A 5.09 2.44 36.61 N/A 
GC040 10BR740 CCS CN CCNA 66.16 24.25 7.9 24.25 12.48 14.45 5.87 9.04 13.34 74.33 21.52 
GC041 10BR493 CCS BAS QBBN 32.01 22.49 5.5 22.4 10.16 11.86 4.61 4.59 2.81 35.84 14.75 
GC042 10BR453 MET  CR RIS 29.03 14.31 8 14.31 7.44 5.35 2.97 4.4 1.97 34.68 11.84 
GC043 10BR538 CCS CR RIS 24.34 15.71 14 15.71 7.56 7.09 3.8 5.34 2.41 30.8 12.9 
GC044 10BR286 MET  SLAN SLAN 25.71 12.5 9.98 12.4 6.94 7.49 4.65 7.53 2.81 35.69 N/A 
GC045 10BR454 CCS CN CCNA 27.03 17.57 6.8 17.57 8.58 10.91 6.03 6.02 2.21 32.36 14.6 
GC046 10BR453 MET  CN CCNA 25.16 18.51 8.4 18.51 12.16 13.63 3.22 4.34 3.07 33.05 16.5 
GC047 10BR17 CCS CN CCN B 21.59 14.63 5.9 14.63 5.62 9.85 5.51 2.79 0.81 26.27 8.41 
GC048 10BR453 CCS OTHER OTHER 14.93 12.3 14.93 12.3 N/A 12.3 N/A 3.17 0.47 14.93 N/A 
GC049 10BR470 MET  OTHER OTHER 15.36 12.5 15.36 12.5 N/A 12.5 N/A 2.82 0.48 15.36 N/A 
GC050 10BR454 ARG  CR RIS 37.99 23.58 13.3 23.58 12.57 11.3 4.45 5.36 6.37 51.3 17.93 
GC051 10BR453 CCS OTHER OTHER 13.87 13.29 13.87 13.29 N/A 13.29 N/A 2.58 0.33 13.87 N/A 
GC052 10BR565 CCS SN SSN 13.99 10.24 11.46 13.44 7.45 13.44 2.51 4.33 0.89 25.45 11.78 
GC053 10BR453 MET  CN CCN B 21.35 19.1 10.1 19.1 11.48 14.6 3.51 3.84 2.63 31.82 15.32 
GC054 10BR94 CCS BAS CSTEM 26.49 15.72 4.7 15.7* 8.86 10.59 4.03 2.45 0.83 28 11.31 
GC055 10BR470 MET  CN QBCN 25.74 19.03 10.2 19.03 15.9 10.95 2.54 6.4 4.39 36.09 22.3 
GC056 10BR453 ARG  CR OCR 19.77 12.86 10.7 12.86 6.72 8.68 4.34 4.25 1.29 30.94 10.97 
GC057 10BR495 MET  CR RIS 22.07 14.07 12.1 14.07 9.32 10.42 7.56 5.58 2.53 33.45 14.9 
GC058 10BR454 MET  CN CCNA 23.45 14.12 9.9 14.12 9.29 10.91 4.1 5.62 2.37 33.25 14.91 
GC059 10BR453 MET  LAN  OLAN 23.55 12.17 14.01 12.17 N/A 12.73 N/A 5.78 2.83 37.56 N/A 
GC060 10BR21 CCS CN CCNA 29.11 21.36 6 21.36 12.7 14.58 4.57 4.37 2.73 36.35 17.07 
GC061 10BR565 MET  SLAN MAH  24.51 15.27 10.53 15 12.45 12 5.83 6.04 3.55 35.04 N/A 
GC062 10BR453 MET  SLAN MAH  22.2 18.17 11.63 18 13.22 12.05 4.44 7.94 4.17 33.83 N/A 
GC063 10BR454 OBS  LAN  OLAN 19.13 8.35 12.86 8.35 N/A 6.9 N/A 4.61 1.01 31.99 N/A 
GC064 10BR454 CCS CR WAL  27.78 15.19 6 15.19 5.8 5.67 4.19 3.77 1.56 31.58 9.57 
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GC065 10BR17 CCS CN CCNA 58.08 27.37 8.6 27.37 12.06 14.35 6.48 6.38 10.23 65.94 18.44 
GC066 10BR95 CCS CR OCR 30.66 20.26 12.96 20.3 16.62 18.1 5.15 5.89 5.48 43.78 22.51 
GC067 10BR454 ARG  CN CCNA 28.82 15.27 10.7 15.27 8.19 11.21 6.18 4.78 2.45 39.75 12.97 
GC068 10BR565 MET  CN CCNA 23.06 19.38 10.8 19.38 13.31 15.54 4.38 7.31 4.84 34.77 20.62 
GC069 10BR740 CCS CN CCNA 27.59 20.83 6.7 20.83 11.02 12.9 4.22 5.21 2.73 33.96 16.23 
GC070 10BR453 CCS CN CCNA 24.87 19.86 10.8 19.86 12.16 14.55 2.93 6.28 4.22 36.85 18.44 
GC071 10BR80 CCS BAS CSTEM 31.97 20.88 5.6 21 7.99 8.26 7.18 5.03 2.51 35.73 13.02 
GC072 10BR739 CCS CN CCNA 37.57 16.67 6.3 16.67 7.36 9.14 4.16 5.9 2.76 42.87 13.26 
GC073 10BR17 PWD CR OCR 37.4 16.7 10.3 16.7 13.56 16.4 3.93 6.22 4.37 48.57 19.78 
GC074 10BR565 CCS CR OCR 30.52 18.34 10.4 18.34 14.51 16.5 3.63 5.63 3.99 41.03 20.14 
GC075 10BR95 CCS CR RIS 28.03 18.07 11.5 18.12 11.06 8.93 4.55 5.58 4.48 40.2 16.64 
GC076 10BR740 MET  CN CCNA 26.81 14.68 11 14.68 9.65 10.99 3.9 4.78 2.39 38.13 14.43 
GC077 10BR454 CCS BAS CSTEM 30.85 21.34 7.5 21.4 9.86 5.96 6.91 4.37 2.1 32.87 14.23 
GC078 10BR17 SLT CN CCNA 26.38 21.8 9.9 21.8 13.21 15.18 5.55 7.14 4.57 36.95 20.35 
GC079 10BR16 CCS CR RIS 27.58 19.38 10.8 19.38 11.31 9.5 5.3 6.31 4.34 39.83 17.62 
GC080 10BR470 CCS CR RIS 32.54 15.22 11.14 15.27 8.66 7.9 4.28 5.39 3.5 42.48 14.05 
GC081 10BR470 MET  BAS QBBN 33.97 28.94 3.4 28.9 11.86 8.65 7.3 5.17 3.8 34.43 17.03 
GC082 10BR80 MET  CN CCNA 23.65 18.19 6.6 18.19 10.13 11.05 2.91 5.53 3.63 30.73 15.66 
GC083 10BR286 MET  CR RIS 23.68 18.08 6.7 18.08 9.59 9.87 5.07 4.5 2.19 30.87 14.09 
GC084 10BR17 MET  SN LSN 20.92 22.65 10.12 25.77 20.86 25.77 3.47 8.63 5.8 31.04 29.49 
GC085 10BR17 MET  CN CCN B 30.75 23.28 10.3 23.28 11.57 14.51 6.49 3.81 2.71 38.38 15.38 
GC086 10BR453 MET  BAS QBBN 26.52 33.66 7.9 33.9 12.91 12.53 8.33 4.44 4.08 31.29 17.35 
GC087 10BR17 MET  CN QBCN 18.81 22.35 7.4 22.35 15.42 16.7 3.9 6.2 3.23 26.33 21.62 
GC088 10BR470 MET  CR WAL  19.93 11.72 6.4 11.72 5.12 6.2 4 4.67 0.97 25.85 9.79 
GC089 10BR565 MET  SN SSN 9.45 10.62 6.05 13.78 7.57 13.78 3.76 3.13 0.52 15.5 10.7 
GC090 10BR17 MET  CN CCN B 16.55 11.62 5.3 11.62 5.24 5.89 4.11 3.81 0.49 18.95 9.05 
GC091 10BR17 MET  CR RIS 52.21 20.35 14.3 20.35 10.67 10.89 7.13 8.02 11.84 65.27 18.69 
GC092 10BR94 MET  SN SSN 7.15 9.8 7.87 15.79 8.52 15.79 1.6 4.62 0.72 15.02 13.14 
GC093 10BR453 CCS CN CCNA 22.55 13.69 6.9 13.69 7.33 11.63 3.11 4.95 1.46 31.33 12.28 
GC094 10BR470 CCS CR RIS 22.01 13.83 5.2 13.83 7.17 6.77 3.15 6.19 2.19 27.81 13.36 
GC095 10BR17 CCS CN CCNA 21.93 22.47 8.4 22.47 10.17 11.54 6.89 6.08 3 31.6 16.25 
GC096 10BR94 CCS BAS QBBN 27.59 24.69 6.9 24.6 9.84 10.43 6.99 6.17 3.41 31.57 16.01 
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GC097 10BR470 PWD CN CCNA 18.52 19.92 10.8 19.92 13.69 16.21 4.36 5.53 2.51 28.78 19.22 
GC098 10BR453 MET  CN CCN B 24.35 21.41 9.6 21.41 12.75 13.22 3.03 3.93 2.67 33.03 16.68 
GC099 10BR453 CCS SN SSN 5.63 10.91 8.47 12.34 7.14 10.36 4.35 2.5 0.41 14.1 9.64 
GC100 10BR454 CCS CN CCN B 18.34 20.24 11.1 20.24 6.35 16.51 4.03 6.35 3.3 31.07 12.7 
GC101 10BR467 CCS CR OCR 41.71 22.9 15.3 22.9 15 18.73 2.7 8.57 10.02 57.73 23.57 
GC102 10BR16 CCS CN CCNA 24.83 25.65 10.7 25.65 14.38 13.91 6.13 6.32 4.39 33.53 20.7 
GC103 10BR454 OBS  SN SSN 6.5 8.69 6.25 9.66 5.27 9.66 1.87 2.37 0.23 12.75 7.64 
GC104 10BR565 MET  SN LSN 39.34 31.15 10.38 31.15 24.22 27.94 5.83 5.49 12.07 49.72 29.71 
GC105 10BR467 MET  OTHER OTHER 45.84 32.42 45.84 32.42 N/A 32.42 N/A 7.37 8.18 45.84 N/A 
GC106 10BR80 CCS BAS CSTEM 13.83 14.86 3.1 14.6* 5.69 6.3 7.33 3.7 0.47 14.78 9.39 
GC107 10BR470 MET  CN QBCN 17.57 22.15 10.9 22.15 14.87 15.86 6.64 5.18 3.26 31.25 20.05 
GC108 10BR470 MET  SLAN SLAN 16.63 16.86 9.56 16.7 11.67 7.8 3.75 5.64 2.71 26.19 N/A 
GC109 10BR20 MET  BAS CSTEM 26.85 18.36 4.5 18.5 8.24 6.17 3.47 4.95 2.28 29.5 13.19 
GC110 10BR17 CCS BAS QBBN 42.57 26.08 8.5 26 13.05 13.56 6.33 5.68 5.36 46.68 18.73 
GC111 10BR470 CCS CN CCN B 18.62 15 5.9 15 8.51 8.97 4.67 4.64 1.42 23.74 13.15 
GC112 10BR471 MET  SN LSN 10.56 21.27 9.88 21.27 17.76 20.95 3.23 5.69 2.47 20.44 23.45 
GC113 10BR17 CCS CN CCNA 31.42 23.88 6.7 23.88 11.23 11.43 5.05 5.25 3.47 36.77 16.48 
GC114 10BR470 CCS OTHER OTHER 28.33 18.73 28.33 18.73 N/A 13.25 N/A 6.33 5.14 45.53 N/A 
GC115 10BR453 MET  CR OCR 36.52 18.4 16.4 18.45 11.23 11.84 7.5 4.31 4.79 47.97 15.54 
GC116 10BR453 CCS CN CCN B 10.38 10.72 3.2 10.72 5.13 5.93 2.41 3.43 0.37 14.03 8.56 
GC117 10BR17 MET  CN CCN B 23.13 22.09 7.6 22.09 11.66 10.99 4.77 3.57 1.96 28.72 15.23 
GC118 10BR454 CCS OTHER OTHER 17.47 14.44 17.47 14.44 N/A 11.2 N/A 5.61 2.25 28.41 N/A 
GC119 10BR565 CCS CN CCN B 19.3 16.97 5.6 16.97 6.48 8.62 5.3 3.51 0.93 22.49 9.99 
GC120 10BR495 CCS CN CCN B 36.83 24.64 6.5 24.64 12.02 12.5 4.85 3.59 3.3 40.4 15.61 
GC121 10BR17 CCS CR RIS 46.58 19.01 9.6 19.01 12.64 11.44 5.7 7.62 4.65 56.9 20.26 
GC122 10BR80 CCS SN SSN 2.78 7.27 9.22 11.73 5.96 11.73 1.98 3.36 0.41 12 9.32 
GC123 10BR565 CCS SN SSN 6.22 9.92 7.92 15.68 6.92 15.68 2.82 2.68 0.42 14.14 9.6 
GC124 10BR20 MET  CN CCN B 17.32 15.58 8.1 15.58 14.18 16.94 2.39 4.45 2.04 28.04 18.63 
GC125 10BR20 CCS CN CCNA 16.53 16.58 7.9 16.58 12.77 15.41 3.05 6.15 2.4 25.58 18.92 
GC126 10BR493 CCS CN CCN B 18.92 14.02 5.8 14.02 9.14 10.69 2.19 1.95 0.83 24.82 11.09 
GC127 10BR493 CCS CN CCN B 10.68 11.16 3.8 11.16 5.92 8.56 2.73 2.22 0.3 15.72 8.14 
GC128 10BR454 CCS CN CCN B 21.12 19.11 5.1 19.11 11.98 14.84 3.83 3.33 1.18 26.08 15.31 
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GC129 10BR565 CCS CN CCNA 22.61 21.15 7.7 21.15 11.74 13.38 5.98 5.81 3.01 30.72 17.55 
GC130 10BR454 CCS BAS QBBN 20.65 24.34 7.1 24.1 12.46 14.91 6.36 5.07 2.56 27.58 17.53 
GC131 10BR453 MET  CN CCNA 16.54 17.61 9.3 17.61 11.62 12.16 5.21 5.17 2.34 27.49 16.79 
GC132 10BR565 MET  CN CCN B 12.11 20.09 7.5 20.09 13.39 17.86 4.7 3.92 1.59 20.97 17.31 
GC133 10BR20 MET  CR RIS 19.84 17.95 6.9 17.95 9.62 5.51 3.75 4.29 1.97 27.69 13.91 
GC134 10BR95 MET  SN SSN 12.72 9.98 9.33 13.5 9.09 13.5 2.62 3.78 0.86 22.05 12.87 
GC135 10BR17 CCS CR RIS 14.48 15.7 12.5 15.7 9.45 10.95 3.73 5.04 1.78 27.15 14.49 
GC136 10BR17 CCS SN SSN 13.45 9.81 10.28 15.55 5.44 15.55 2.64 3.48 0.77 23.73 8.92 
GC137 10BR95 CCS SN SSN 15.57 13.62 9.95 15.66 7.76 15.66 3.91 3.09 1.03 25.52 10.85 
GC138 10BR80 CCS CN CCN B 9.4 10.37 4.4 10.37 5.7 6.8 4.68 2.58 0.31 14.08 8.28 
GC139 10BR565 PWD CR RIS 19.91 19.89 10.3 19.89 13.24 9.54 4.4 8.73 4.18 29.91 21.97 
GC140 10BR493 CCS CN CCN B 25.19 13.27 4.5 13.27 6.07 8.01 3.68 3.57 0.92 28.94 9.64 
GC141 10BR94 QTZ CN CCN B 26.98 16.72 5.7 16.72 6.04 7.4 5.5 3.35 1.04 28.18 9.39 
GC142 10BR471 CCS CN CCN B 12.71 17.7 5.1 17.7 7.85 11.61 5.62 3.94 0.66 17.68 11.79 
GC143 10BR493 CCS CN CCN B 13.27 11.74 6.9 11.74 8.18 12.19 2.87 3.64 0.84 20.54 11.82 
GC144 10BR16 CCS BAS QBBN 17.78 21.36 6.9 21.2 10.3 12.02 5.44 4.9 2.15 24.51 15.2 
GC145 10BR454 CCS SN SSN 11.36 10.41 8.76 11.32 6.69 11.32 2.31 3.18 0.5 20.12 9.87 
GC146 10BR565 MET  CN CCNA 10.61 14.22 9.3 14.22 9.62 17.5 4.86 4.85 1.38 22.02 14.47 
GC147 10BR565 MET  SN SSN 12.07 10.04 8.64 10.04 8.35 8.79 1.43 3.8 0.72 20.71 12.15 
GC148 10BR454 CCS SN SSN 12.23 11.72 7.14 15.03 9.79 15.03 2.04 2.36 0.76 19.37 12.15 
GC149 10BR17 CCS CN CCNA 16.93 13.93 10.9 13.93 9.4 11.02 2.85 4.51 1.26 25.77 13.91 
GC150 10BR94 CCS CR WAL  15.81 13.58 4.5 13.58 6.61 5.93 4.39 2.88 0.53 19.14 9.49 
GC151 10BR454 CCS CN CCN B 8.71 15.66 5.1 15.66 6.69 13.38 4.86 2.83 0.45 13.85 9.52 
GC152 10BR453 CCS SN SSN 9.27 9.94 11.46 11.76 7.51 11.76 1.39 3.23 0.57 20.73 10.74 
GC153 10BR17 CCS BAS QBBN 16.5 23.95 9 23.4 10.52 14.53 8.72 4.04 1.95 24.43 14.56 
GC154 10BR453 MET  CN OTHER 11.37 12.61 6.5 12.61 7.26 8.49 3.81 3.82 0.72 19.09 11.08 
GC155 10BR565 MET  CN CCN B 12.41 11.28 4.2 11.28 8.03 10.75 1.37 3.18 0.71 18.54 11.21 
GC156 10BR80 CCS BAS CSTEM 18.38 16.1 2.8 16 5.07 5.11 5.39 2.63 0.59 18.36 7.7 
GC157 10BR565 CCS SN SSN 5.63 6.85 7.1 9.54 4.63 9.54 1.79 2.09 0.19 12.73 6.72 
GC158 10BR16 CCS CN CCN B 9.52 11.64 4.2 11.64 6.51 7.87 2.27 2.94 0.43 16.72 9.45 
GC159 10BR565 CCS SN SSN 9.47 9.78 9.91 13.54 6.67 13.54 2.48 3.18 0.59 19.38 9.85 
GC160 10BR467 CCS SN SSN 10.41 10.24 5.5 10.96 7.52 10.96 2.87 2.44 0.44 15.91 9.96 
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GC161 10BR94 CCS CN CCN B 8.3 11.1 4.1 11.1 5.35 6.71 2.43 3.48 0.42 12.7 8.83 
GC162 10BR80 CCS CN CCN B 12.66 8.66 4.3 8.66 4.71 6.91 1.86 1.63 0.22 17.5 6.34 
GC163 10BR80 CCS CN CCN B 11.27 15.74 5.5 15.74 5.82 7.53 5.38 3.8 0.54 17.08 9.62 
GC164 10BR20 ARG  CN CCNA 10.88 13.8 8.9 13.8 10.24 11.48 2.63 4.31 1.4 20.42 14.55 
GC165 10BR467 QTZ CN CCNA 15.85 16.73 6.9 16.73 12.9 11.67 2.51 6.55 2.38 24.62 19.45 
GC166 10BR95 CCS CN CCN B 10.22 8.15 6.1 8.15 7.7 10.93 2.34 2.68 0.45 18.57 10.38 
GC167 10BR17 CCS SN SSN 7.06 9.35 9.17 11.12 6.77 11.12 2.84 3.01 0.41 16.23 9.78 
GC168 10BR17 CCS SN SSN 6.53 8.94 11 12.41 6.77 12.41 1.52 3.76 0.6 17.53 10.53 
GC169 10BR493 CCS CR RIS 10.97 9.29 8.3 9.29 6.62 6.68 2.6 3.91 0.62 19.7 10.53 
GC170 10BR565 CCS CN CCN B 8.32 9.33 4.8 9.33 5.24 7.41 1.85 2.83 0.27 12.97 8.07 
GC171 10BR565 CCS SN LSN 4.98 8.71 14.47 17.68 6.3 17.68 3.05 4.15 0.85 19.45 10.45 
GC172 10BR565 CCS SN SSN 14.48 8.74 8.67 11.29 6.43 11.29 1.49 3.48 0.67 23.15 9.91 
GC173  10BR17 QTZ SN SSN 6.93 9.43 7.22 9.94 5.49 9.94 2.1 2.63 0.34 14.15 8.12 
GC174 10BR470  QTZ CR RIS 10.7 13.46 9.8 13.46 8.39 5.75 3.34 5.73 1.5 20.96 14.12 
GC175 10BR565 MET  CN CCN B 10.09 11.3 8.5 11.3 8.5 9.98 2.73 2.84 0.69 19.11 11.34 
GC176 10BR493 CCS CR WAL  14.83 13.08 4.7 13.08 6.47 6.12 2.7 3.2 0.68 23.41 9.67 
GC177 10BR453 CCS CN CCN B 9.5 9.25 6.5 9.25 7.98 9.71 2.11 2.88 0.43 16.61 10.86 
GC178 10BR454 CCS CN CCN B 15.54 12.94 5.3 12.94 6.68 9.76 2.16 2.29 0.66 23.05 8.97 
GC179 10BR453 CCS CN CCN B 7.44 10.93 4.3 10.93 6.9 8.34 2.19 3.26 0.34 13.29 10.16 
GC180 10BR453 CCS SN SSN 7.97 9.57 10.14 13.41 6.09 13.41 2.68 3.23 0.44 18.11 9.32 
GC181 10BR80 CCS CN CCN B 10.66 11.84 5.8 11.84 6.58 10.37 3.35 2.58 0.5 17.65 9.16 
GC182 10BR453 CCS CN CCN B 11.26 12.87 5.6 12.87 5.84 7.47 1.87 2.73 0.44 17.19 8.57 
GC183 10BR95 MET  CN CCNA 17.98 12.41 7.3 12.41 8.79 12.28 2.46 4.96 1.36 26.96 13.75 
GC184 10BR454 MET  CN CCNA 19.63 18.2 6.8 18.2 11.5 14.26 3.31 4.02 1.59 26.66 15.52 
GC185 10BR740 MET  CR RIS 19.71 16.38 8.6 16.38 7.07 9.07 3.71 6.89 3.02 28.91 13.96 
GC186 10BR565 MET  CN CCNA 19.09 12.73 4.4 12.73 10.83 9.82 1.53 4.97 1.52 24.58 15.8 
GC187  10BR506 MET  SLAN MAH  32.75 20.87 12.39 20.7 16.09 16.51 5.19 6.71 6.05 45.14 N/A 
GC188 10BR471 MET  CN CCNA 17.28 17.87 6.7 17.87 12.68 13.14 2.87 6.07 2.28 25.62 18.75 
GC189 10BR565 MET  CN QBCN 30.41 25.5 11.6 25.5 15.77 18.04 5.71 6.68 6.33 43.2 22.45 
GC190 10BR94 MET  CR RIS 20.34 16.92 10.1 16.92 9.95 9.97 3.71 4.2 1.9 30.6 14.15 
GC191 10BR453 MET  CN CCNA 18.57 18.1 5.4 18.1 8.31 9.7 4.94 4.26 1.24 24.01 12.57 
GC192 10BR565 MET  CN OTHER 19.82 14.18 4.9 14.18 11.79 13.21 2.48 4.12 1.58 27.7 15.91 
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GC193 10BR740 MET  CN CCNA 16.85 14.31 8.2 14.31 7.55 12.99 4.41 4.54 1.43 27.07 12.09 
GC194 10BR453 MET  CR OCR 19.76 13.78 8 13.78 10.04 11.29 4.83 3.41 1.72 29.94 13.45 
GC195 10BR456 MET  CN CCNA 16.42 14.82 9.1 14.82 8.73 9.52 3.5 4.21 1.33 24.49 12.94 
GC196 10BR565 MET  CR OCR 18.22 13.73 8.2 13.73 9.62 10.06 3.53 7.08 2.29 27.72 16.7 
GC197 10BR94 MET  CN CCNA 16.87 15.13 8.8 15.13 8.28 9.46 3.71 5.17 1.59 25.95 13.45 
GC198 10BR80 MET  OTHER OTHER 18.3 9.16 18.3 9.16 N/A 9.16 N/A 3.36 0.54 18.3 N/A 
GC199 10BR453 MET  CN CCNA 15.22 14.85 7.1 14.85 10.61 15.1 2.42 4.19 1.41 23.43 14.8 
GC200 10BR565 MET  SN SSN 17.09 13.42 7.1 13.42 7.56 13.2 2.55 3.48 1.01 24.19 11.04 
GC201 10BR454 MET  SN SSN 9.2 7.91 9.56 10.95 7.2 10.95 2.1 2.76 0.48 18.76 9.96 
GC202 10BR470 MET  SN SSN 7.83 15.36 6.48 16 13.4 16 2.34 3.23 0.68 14.31 16.63 
GC203 10BR453 MET  CR WAL  12.55 11.53 4.7 11.53 4.94 5.05 2.5 2.67 0.35 16.45 7.61 
GC204 10BR454 MET  SN SSN 3.86 6.64 7.81 12.27 6.15 12.27 1.98 2.61 0.31 11.67 8.76 
GC205 10BR454 MET  CN CCN B 7.75 10.47 8.1 12.46 8.19 12.45 2.77 3.87 0.69 16.58 12.06 
GC206 10BR453 MET  SN SSN 9.05 9.99 6.1 11.74 8.6 11.74 2.5 8.65 0.46 15.15 17.25 
GC207 10BR453 MET  CN CCN B 14.82 14.38 5.11 14.38 7.85 8.35 4.06 3.12 0.6 18.38 10.97 
GC208 10BR94 MET  CN CCN B 23.56 13.33 6.69 13.33 5.39 6.93 4.26 3.81 0.86 29.1 9.2 
GC209 10BR565 MET  SN SSN 17.59 11.63 8.83 11.63 7.18 11.5 2.91 2.78 0.97 26.42 9.96 
GC210 10BR20 OBS  LAN  CAS 35.85 22.97 21.15 22.97 N/A 11.81 N/A 8.69 10.62 57 N/A 
GC211 10BR453 CCS SN SSN 10.96 9.05 5.86 9.05 5.04 7.15 7.96 3 0.34 16.82 8.04 
GC212 10BR453 OBS  BAS CSTEM 13.07 12.2 2.9 12.5 3.39 3.42 3.06 2.92 0.4 16.31 6.31 
GC213 10BR454 OBS  SN SSN 10.34 11.89 4.58 11.89 5.86 7.2 2.19 2.55 0.37 14.92 8.41 
GC214 10BR456 OBS  SN SSN 5.52 6.67 7.15 9.16 4.23 9.16 1.88 2.89 0.27 12.67 7.12 
GC215 10BR453 ARG  CR OCR 16.35 15.58 10.4 15.58 10.03 12.05 3.93 5 2.16 27.36 15.03 
GC216 10BR453 SLT CN CCN B 20.17 16.2 9.84 16.2 11.49 12.47 3.01 3.83 1.69 30.5 15.32 
GC217  10BR110 ARG  CR OCR 17.56 16.63 11 16.63 9.25 10.68 5.12 3.04 1.41 28.57 12.29 
GC218 10BR453 ARG  CN CCNA 18.11 15.8 10.7 16.77 11.1 15.69 2.73 4.91 2.07 30.47 16.01 
GC219 10BR286 SLT CR OCR 20.96 14.06 8.7 14.06 10.39 11.84 3.48 5.58 2.05 29.32 15.97 
GC220 10BR565 ARG  CR RIS 19.18 13.94 8.9 13.94 10.98 10.95 3.29 5.79 2.15 29.63 16.77 
GC221 10BR454 SLT SN SSN 17.67 10.91 8.03 10.91 6.48 9.92 3.31 2.5 0.84 25.7 8.98 
GC222 10BR565 ARG  SLAN SLAN 31.46 21.77 11.02 2.11 19.6 11.3 3.8 7.51 7.14 42.48 N/A 
GC223 10BR80 CCS CN CCN B 15.88 16.72 7.27 16.72 10.35 12.73 4.54 3.92 1.31 24.38 14.27 
GC224 10BR94 CCS CN CCNA 19.91 18.01 9.17 18.01 13.17 14.19 3.64 8.79 4.22 29.1 21.96 
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GC225 10BR94 CCS CN CCN B 10.67 12.23 6.6 12.23 6.97 9.15 3.15 2.88 0.55 18 9.85 
GC226 10BR16 CCS CN CCN B 10.3 10.58 5.94 11.5 6.62 10.53 3.65 2.41 0.42 17.68 9.03 
GC227 10BR565 CCS CR RIS 19.15 14.92 10.1 14.92 9.75 8.85 2.33 5.23 1.83 30.21 14.98 
GC228 10BR102 CCS CN CCN B 7.2 10.96 4.72 10.96 6.03 8.66 2.62 2.61 0.36 14.72 8.64 
GC229 10BR80 CCS CN CCN B 11.53 10.26 5.78 10.26 6.65 7.8 2.67 2.74 0.4 17.14 9.39 
GC230 10BR17 CCS SN SSN 7.88 7.79 8.53 13.11 6.03 13.11 3.21 3.11 0.48 16.41 9.14 
GC231 10BR80 CCS SN SSN 9.92 8.44 7.24 9.12 5.27 9.12 2.9 2.58 0.38 17.16 7.85 
GC232 10BR565 CCS CR WAL  11.76 11.66 4.2 11.66 5.35 5.09 3.49 3.18 0.44 15.72 8.53 
GC233 10BR16 CCS SN SSN 4.85 8.68 6.78 10.45 6.82 10.45 2.25 2.97 0.31 11.63 9.79 
GC234 10BR94 CCS SN SSN 9.64 10.62 4.93 11.33 9.17 11.33 0.097 2.93 0.32 14.57 12.1 
GC235 10BR453 CCS CN CCN B 10.08 10.09 3.69 10.09 5.98 8.23 2.18 2.98 0.35 15.02 8.96 
GC236 10BR453 CCS SN SSN 6.53 8.51 5.67 10.53 6.65 10.53 1.8 2.44 0.24 12.2 9.09 
GC237 10BR453 CCS SN SSN 10.36 8.59 5.7 11.57 7.99 11.57 1.6 2.69 0.39 16.06 10.68 
GC238 10BR453 CCS SN SSN 14.76 13.37 9.38 16.79 8.78 16.79 4.42 3.81 1.27 24.14 12.59 
GC239 10BR80 CCS CN CCNA 15.88 19.5 11.53 19.5 11.82 13.02 4.44 7.67 2.54 26.17 19.49 
GC240  10BR94 CCS CR RIS 18.08 15.73 6.6 15.73 12.13 9.46 2.3 6.28 2.42 26.06 18.41 
GC241 10BR456 CCS CN CCNA 19.44 15.71 10.11 15.71 9.74 12.4 6.32 4.83 1.6 26.34 14.57 
GC242 10BR16 CCS CN CCNA 21.93 14.12 4.82 14.12 9.28 10.2 2.19 6.16 1.69 27.36 15.44 
GC243 10BR80 CCS CN CCN B 11.84 9.99 4.2 9.99 5.15 5.58 2.86 2.86 0.46 16.42 8.01 
GC244 10BR565 CCS OTHER OTHER 46.33 20.01 46.33 20.01 N/A 20.01 N/A 5.37 4.41 46.33 N/A 
GC245 10BR17 CCS SN LSN 31.8 21.63 9.07 21.63 16.37 20.83 3.56 6.73 5.14 40.87 23.1 
GC246 10BR495 CCS SN LSN 19.84 21.6 10.18 24.94 15.71 24.94 3.22 4.99 2.89 30.02 20.7 
GC247 10BR470 CCS SLAN SLAN 32.38 17.18 10.61 17 13.66 12.89 3.03 4.98 4.86 42.99 N/A 
GC248 10BR16 CCS SLAN SLAN 37.21 19.25 10.89 19 15.15 12.44 3.35 4.94 5.25 48.1 N/A 
GC249 10BR80 CCS CN CCNA 36.53 19.56 8.25 19.56 11.48 13.43 4.93 8.37 6.11 43.95 19.85 
GC250 10BR453 CCS CN CCNA 33.57 20.36 7.18 20.36 12.76 13.28 4.37 6.15 3.88 41.74 18.91 
GC251 10BR20 CCS CN CCNA 20.63 17.46 10.57 17.46 9.14 15.21 4.4 4.1 1.73 29.29 13.24 
GC252 10BR102 CCS CN CCNA 15.65 13.87 12.88 13.87 7.12 15.01 3.3 4.49 1.02 25.33 11.61 
GC253 10BR17 CCS CR RIS 19.37 14.5 8.5 14.5 10.06 9.09 3.58 6.56 1.99 28.37 16.62 
GC254 10BR17 CCS CN CCNA 19.09 18.8 9.75 18.8 9.04 13.12 7.07 4.31 1.89 27.93 13.35 
GC255 10BR454 CCS CR RIS 18.45 11.96 8 11.96 8.03 6.7 4.57 6.19 1.76 28.25 14.22 
GC256 10BR94 CCS SN SSN 12.9 8.41 5.3 8.41 5.46 8.13 2.17 2.45 0.4 18.2 7.91 
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GC257 10BR17 CCS SN SSN 9.68 9.98 5.24 11.15 8.96 11.15 1.19 2.63 0.37 14.92 11.59 
GC258 10BR565 CCS CN CCN B 11.66 13.4 4.95 13.4 9.81 13.43 2.14 2.74 0.53 16.75 12.55 
GC259 10BR565 CCS CN CCNA 19.63 14.27 7.67 14.27 10.1 9.78 2.13 5.88 1.52 25.52 15.98 
GC260 10BR454 CCS CN CCN B 9.81 10.82 6.55 10.82 5.87 7.69 2.64 2.24 0.36 17.51 8.11 
GC261 10BR565 CCS CN CCNA 16.65 16.59 6.21 16.59 10.69 12.79 2.64 5.76 1.9 25.09 16.45 
GC262 10BR453 CCS CR RIS 22.43 16.53 4.2 16.53 7.36 7.29 3.29 3.71 1.32 26.18 11.07 
GC263 10BR565 CCS CN CCNA 18.29 16.23 8.27 16.23 10 11.65 5.88 5.6 2.17 26.24 15.6 
GC264 10BR565 CCS CR OCR 26.21 11.86 3.7 12 11.86 11.86 1.6 4.9 1.46 26.21 16.76 
GC265 10BR453 CCS CN CCN B 9.24 12.61 6.59 12.61 5.8 7.76 3.42 3.22 0.52 17.2 9.02 
GC266 10BR493 CCS SN SSN 7.1 8.67 7.52 11.3 6.68 11.3 2.65 3.35 0.45 14.62 10.03 
GC267 10BR17 CCS CN CCN B 11.14 11.6 6.2 11.6 6.25 6.62 2.91 3.69 0.81 16.75 9.94 
GC268 10BR493 CCS CR RIS 11.98 10.86 4.8 10.86 5.53 4.03 1.6 2.47 0.48 16.67 8 
GC269 10BR80 CCS CN CCN B 10.71 10.36 5.01 10.36 7.15 8.12 1.97 3.47 0.45 16.24 10.62 
GC270 10BR453 CCS CN CCN B 10.07 12.18 5.27 12.18 5.69 7.49 3.7 3.37 0.43 15.62 9.06 
GC271 10BR95 CCS SN SSN 11.04 9.38 4.59 9.38 7.41 9.33 1.82 3.18 0.47 15.63 10.59 
GC272 10BR80 CCS CN CCN B 12.68 10.05 5.02 10.05 5.36 8.75 2.89 3.59 0.53 17.83 8.95 
GC273 10BR80 CCS CN CCN B 13.37 13.39 4.71 13.39 6.03 8.42 3.74 3.82 0.62 17.69 9.85 
GC274 10BR453 CCS LAN  CAS 28.38 16.87 31.06 16.87 N/A 4.65 N/A 7.96 6.84 59.44 N/A 
GC275 10BR456 ARG  CN CCNA 15.12 14.14 5.21 14.14 9.92 12.25 2.26 4.89 1.32 22.92 14.81 
GC276 10BR80 ARG  CN CCN B 17.57 12.73 5.65 12.73 7.48 8.92 3.25 2.58 0.66 23.36 10.06 
GC277 10BR470 MET  SLAN MAH  39.64 16.19 12.71 16.1 10.73 11.67 8.6 7.07 5.2 52.35 N/A 
GC278 10BR565 MET  SLAN SLAN 29.44 16.6 18.37 16.3 11.2 7.38 6.8 7 5.26 47.81 N/A 
GC279 10BR94 MET  CN CCNA 26.79 16.21 8.43 16.21 12.83 17.8 1.71 5.07 2.49 34.92 17.9 
GC280 10BR286 MET  CN OTHER 25.56 5.84 7.33 5.84 15.4 17.83 2.38 5.76 3.66 35.34 21.16 
GC281 10BR565 MET  CN CCNA 25.89 15.94 7.54 15.94 10.49 12.72 3.63 7.17 3.61 34.96 17.66 
GC282 10BR453 MET  CN CCNA 18.15 17.68 8.17 17.68 8.44 11.3 4.84 5.03 1.39 26.24 13.47 
GC283 10BR453 MET  CN CCNA 15.79 12.27 10.45 12.27 8.41 10.29 2.59 4.27 1.09 26.9 12.68 
GC284 10BR453 MET  CN CCN B 17 10.68 5.46 10.68 7.49 10.62 1.65 3.83 0.89 22.81 11.32 
GC285 10BR453 MET  SN SSN 12.71 10.44 7.52 12.48 6.67 12.48 1.86 3.08 0.57 20.23 9.75 
GC286 10BR565 MET  CR RIS 15.66 13.58 7.5 13.58 8.48 8.85 3.7 4.26 1.15 23.78 12.74 
GC287  10BR99 MET  CN CCN B 12.94 13.8 5.06 13.8 10.98 12.93 3.28 3.36 0.88 20.8 14.34 
GC288 10BR94 MET  CN CCNA 13.15 12.46 8.25 12.46 6.94 11.23 3.23 5.94 1.26 21.87 12.88 
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GC289 10BR453 MET  CR RIS 15.09 13.75 7.1 13.75 6.97 7.68 2.8 3.88 0.96 22.41 10.85 
GC290 10BR17 MET  CN CCN B 15.66 12.77 7.84 12.77 5.73 11.12 4.06 4.36 0.97 25.06 10.09 
GC291 10BR453 MET  CN CCNA 16.37 14.83 9.31 14.83 8.89 12.96 3.25 4.1 1.31 25.41 12.99 
GC292 10BR16  MET  CN CCNA 13.82 14.15 5.6 14.15 10.17 12.84 1.91 6.4 1.67 22.1 16.57 
GC293  10BR565 MET  CN CCN B 15.8 12.18 4.71 12.18 10.22 12.01 2.72 3.44 0.92 25.41 13.66 
GC294 10BR453 MET  CN CCN B 21.89 11.28 6.99 11.28 11.28 11.28 3.67 5.07 1.07 21.89 16.35 
GC295 10BR286 MET  CN CCN B 17.54 11.85 5.84 11.85 6.53 7.45 3.14 4.37 0.76 22.05 10.9 
GC296 10BR454 MET  SN SSN 9.61 10.26 8.89 10.65 6.83 10.65 2.56 4.07 0.63 18.5 10.9 
GC297 10BR80 MET  SN SSN 13.12 9.12 7.54 12.45 7.43 12.45 2.69 2.74 0.51 20.66 10.17 
GC298 10BR286 MET  SN SSN 12.92 10.16 7.39 10.16 8.2 9.88 2.98 3.63 0.69 20.31 11.83 
GC299 10BR454 MET  CN CCN B 19.05 12.6 8.27 12.6 6.51 9.14 3.41 3.98 0.95 27.69 10.49 
GC300 10BR453 MET  CN CCN B 14.76 11.65 6.07 11.65 5.81 9.26 3.98 2.78 0.45 20.17 8.59 
GC301 10BR20  CCS CR RIS 21.29 14.48 4.4 14.48 5.3 3.49 2.54 5.45 1.14 26.8 10.75 
GC302 10BR453 CCS SN SSN 17.79 13.12 6.25 13.35 9.12 13.35 2.39 4.02 1 24.04 13.14 
GC303 10BR454 CCS CR WAL  19.75 11.64 4.6 11.64 5.56 6.05 2.62 4.16 0.76 25.08 9.72 
GC304 10BR565 CCS CR RIS 18.09 12.61 6.2 12.61 10.65 9.47 1.4 4.38 1.22 23.87 15.03 
GC305 10BR453 CCS CR RIS 27.29 12.55 9.36 13.49 11.15 13.49 3.35 7.97 2.57 36.35 19.12 
GC306 10BR453 CCS CN CCN B 14.53 16.98 8.75 16.98 12.07 14.01 2.21 3.91 1.31 22.66 15.98 
GC307 10BR454 CCS OTHER OTHER 26.62 13.19 26.62 13.19 N/A 13.19 N/A 3.02 0.82 26.62 N/A 
GC308 10BR17 CCS CR WAL  17.87 10.96 3.4 10.96 5 3.28 2.44 3.2 0.49 23.68 8.2 
GC309 10BR495 CCS CR OCR 29.38 13.79 10.7 13.79 10.49 11.54 6.29 6.33 3.5 40.88 16.82 
GC310 10BR16 CCS CR RIS 47.9 20.12 19.7 20.12 11.56 9.64 5.35 11.2 10.38 63.43 22.76 
GC311 10BR80 CCS CN CCN B 12.23 13.37 5.61 13.37 5.86 7.72 4.17 4.01 0.67 19.85 9.87 
GC312 10BR80 CCS CN CCN B 16.51 10.98 5.22 10.98 6.01 9.14 3.13 2.08 0.34 21.36 8.09 
GC313 10BR453 CCS CN CCNA 23.52 14.66 6.19 14.66 7.98 9.62 3.25 4.44 1.41 29.23 12.42 
GC314 10BR80 CCS BAS CSTEM 20.09 14.73 4.5 15 6.13 3.69 5.66 3.7 0.64 21.52 9.83 
GC315 10BR453 CCS CN CCN B 15.97 11.88 4.14 11.88 7.68 8.42 2.57 4.89 0.92 21.22 12.57 
GC316  10BR565 CCS CR OCR 35.77 17.93 13.5 17.93 12.07 13.52 4.93 8.57 8.66 50.73 20.64 
GC317 10BR453 CCS CN CCN B 14.68 12.86 5.56 12.86 8.33 11.06 2.07 3.6 0.7 21.3 11.93 
GC318 10BR453 CCS CN CCN B 19.3 12.09 6.15 12.09 3.78 11.79 2.63 3.78 0.81 27.63 7.56 
GC319  10BR95 CCS CN CCNA 17.53 15.58 8.68 15.58 9.23 11.48 4.45 5.57 1.85 26.2 14.8 
GC320 10BR493 CCS CN CCN B 19.08 16.65 6.77 16.65 8.09 9.87 4.49 3.91 1.15 26.09 12 
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GC321 10BR565 CCS CN CCNA 18.62 15.81 4.72 15.81 8.2 9.06 3.66 4.08 1.04 23.65 12.28 
GC322 10BR80 CCS OTHER OTHER 18.74 12.6 18.74 12.6 N/A 18.74 N/A 3.25 0.75 18.74 N/A 
GC323 10BR453 CCS CN CCNA 18.27 14.11 6.3 14.11 10.28 10.55 1.99 5.99 1.18 24.77 16.27 
GC324 10BR565 CCS SN SSN 13.59 11.35 7.72 11.95 7.33 11.95 2.71 2.74 0.48 21.31 10.07 
GC325 10BR80 CCS SN SSN 18.74 10.49 6.69 11.92 7.71 11.92 3.44 4.08 0.97 25.43 11.79 
GC326 10BR80 CCS CN CCN B 18.42 12.77 5.62 12.77 7.01 8.53 2.23 4.4 0.87 23.54 11.41 
GC327 10BR17 CCS SN SSN 14.4 9.5 8.03 13.02 8.48 13.02 1.91 3.96 0.64 22.43 12.44 
GC328 10BR454 CCS CN CCN B 17.72 10.47 5.14 10.47 6.77 7.28 3.53 3.71 0.57 21.9 10.48 
GC329 10BR453 CCS CN CCN B 13.2 10.98 6.74 10.98 6.09 9.5 2.81 3.3 0.72 19.39 9.39 
GC330 10BR495 CCS CN CCNA 12.37 14.2 6.3 14.2 6.9 9.21 3.24 4.89 0.98 18.64 11.79 
GC331 10BR454 CCS CN CCN B 16.9 11.61 5.03 11.61 5.81 8.26 3.01 3.84 0.5 20.75 9.65 
GC332 10BR493 CCS CN CCN B 15.94 13.9 5.85 13.9 5.98 8.6 5.38 2.9 0.44 21.19 8.88 
GC333 10BR16 CCS CN CCN B 13.96 14.42 6.4 14.42 7.81 10.36 3.44 3.78 0.76 19.61 11.59 
GC334 10BR80 CCS CN CCN B 16.43 13.66 5.37 13.66 5.47 5.59 4.13 3.18 0.6 20.24 8.65 
GC335 10BR467 CCS CN CCNA 23.35 17.13 7.64 17.13 9.59 11.31 3.49 5.33 2.24 30.88 14.92 
GC336 10BR495 CCS CR RIS 49.39 19.56 9.9 19.56 10.23 9.7 3.4 7.79 6.51 59.59 18.02 
GC337 10BR16 CCS CN CCNA 9.58 9.14 6.94 9.14 7.8 11.37 3.16 4.24 0.67 18.38 12.04 
GC338 10BR453 CCS SN LSN 37.48 17.68 13.11 21.62 13.52 21.62 3.32 8.74 7.04 50.59 22.26 
GC339 10BR94 CCS CR RIS 26.57 17.63 5 17.63 10.52 10.23 3.03 7.31 3.19 33.47 17.83 
GC340 10BR21 CCS CR WAL  12.88 12.12 4.8 12.12 6.59 5.93 3.5 3.49 0.69 18.5 10.08 
GC341 10BR453 CCS CN CCN B 13.21 11.96 5.43 11.96 5.31 7.23 3.45 3.88 0.61 18.37 9.19 
GC342 10BR453 CCS CN CCNA 11.18 13.01 6.2 13.01 7.18 9.72 3.08 5.19 0.8 18.4 12.37 
GC343 10BR453 CCS CN CCN B 11.12 12.63 6.44 12.63 6.35 9.04 4.24 3.4 0.64 17.82 9.75 
GC344 10BR80 CCS SN SSN 16.666 12.68 7.244 12.68 7.63 11.33 2.98 2.82 0.8 23.91 10.45 
GC345 10BR80 CCS SN SSN 14.57 13.22 6.04 13.22 7.47 11.39 2.4 3.25 0.69 20.61 10.72 
GC346 10BR454 CCS SN SSN 13.3 13.12 6.26 13.12 7.87 12.11 2.69 2.81 0.59 19.56 10.68 
GC347 10BR454 CCS CN CCN B 10.49 10.99 6.61 10.99 7.08 11.53 1.82 2.94 0.47 17.92 10.02 
GC348 10BR453 CCS OTHER OTHER 19.94 12.36 19.94 12.36 N/A 12.36 N/A 2.54 0.57 19.94 N/A 
GC349 10BR453 CCS CN CCNA 12.41 14.23 7.81 14.23 10.15 12.98 4.93 4.61 1.42 21.87 14.76 
GC350 10BR16 CCS CR RIS 26.97 14.99 5.9 14.99 13.59 16.06 2.94 7.9 2.59 35.63 21.49 
GC351 10BR493 CCS CN CCN B 24.77 14.59 5.58 14.59 6.51 10.74 3.11 3.81 1.3 30.04 10.32 
GC352 10BR453 CCS CN CCN B 17.22 14.61 5.72 14.61 6.95 7.49 3.88 3.87 0.81 22.7 10.82 
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GC353 10BR454 CCS SN SSN 15.94 10.04 6.26 10.04 7.14 9.31 1.27 4.3 0.64 22.2 11.44 
GC354 10BR454 CCS OTHER OTHER 22.96 12.15 22.96 12.15 N/A 12.15 N/A 3.33 0.65 22.96 N/A 
GC355 10BR80 CCS SN SSN 14.92 12.46 6.54 12.46 7.54 11.17 2.52 3.13 0.7 21.46 10.67 
GC356  10BR16 CCS CN CCN B 18.69 10.77 6.64 10.77 6.08 9.29 2.18 3.63 0.85 25.72 9.71 
GC357 10BR453 CCS CN CCN B 14.64 14.52 7.38 14.52 7.35 8.38 3.26 4.25 0.88 22.02 11.6 
GC358 10BR80 CCS SN SSN 17.53 13.56 6.73 14.06 9.75 14.06 2.92 3.28 0.87 24.26 13.03 
GC359 10BR80 CCS CN CCN B 17.11 14.02 5.96 14.02 7.56 9.01 3.15 3.94 0.85 23.27 11.5 
GC360 10BR453 CCS CN CCN B 16.18 11.79 5.73 11.79 6.92 8.32 2.68 3.35 0.71 22.04 10.27 
GC361 10BR80 CCS CN CCNA 15.02 12.3 7.47 12.3 9.31 11.45 3.59 4.14 1 22.99 13.45 
GC362 10BR16 CCS CN CCN B 18.06 12.54 4.74 12.54 5.91 8.45 3.1 2.82 0.59 21.12 8.73 
GC363 10BR739  CCS CN CCNA 17.18 15.54 7.36 15.54 8.79 12.71 4.13 4.79 1.16 24.78 13.58 
GC364 10BR80 CCS CR WAL  14.65 11.61 7.3 11.61 5.35 5.06 3.92 4.15 0.7 22.51 9.5 
GC365 10BR20 CCS SN SSN 16.88 14.2 8.94 14.2 8.05 12.21 3.43 4.66 1.32 25.82 12.71 
GC366 10BR80 MET  CN CCN B 22.06 14.47 4.51 14.47 7.07 7.55 3.78 4.36 1.3 25.62 11.43 
GC367 10BR565 MET  CN CCNA 18.6 15.41 7.6 15.41 7.2 10.13 4.3 5.14 1.47 26.87 12.34 
GC368 10BR565 MET  CN CCNA 12.72 14.45 6.35 14.45 8.55 10.89 2.76 4.82 1.06 20.11 13.37 
GC369 10BR565 OBS  CN CCN B 13.1 9.79 6.9 9.79 7.42 10.61 1.98 3.97 0.59 19.9 11.39 
GC370 10BR454 CCS CN CCNA 15.61 14.68 6.27 14.68 7.63 10.56 2.39 4.04 1.05 22.11 11.67 
GC371 10BR565 OBS  SN SSN 10.95 9.73 6.38 11.96 7.7 11.96 2.39 3.18 0.37 17.33 10.88 
GC372 10BR565 OBS  SN SSN 6.45 6.58 11.33 10.52 13.01 10.52 1.78 3.45 0.44 17.78 16.46 
GC373 10BR454 OBS  SN SSN 10.4 10.7 6.25 10.7 5.89 10.52 2.69 2.74 0.43 16.65 8.63 
GC374 10BR453 OBS  SN SSN 16.39 10.35 6.78 10.35 6.49 8.88 2.14 3.47 0.64 23.17 9.96 
GC375 10BR565 OBS  SN SSN 16.06 14.73 5.72 14.73 9.06 16.43 3.91 3.68 1.07 21.78 12.74 
GC376 10BR493 OBS  SN SSN 8.38 8.31 6.36 10.23 5.14 10.23 1.73 2.77 0.31 14.74 7.91 
GC377 10BR95 OBS  SN SSN 13.04 9.52 5.66 11.01 5.29 11.01 2.97 2.35 0.37 18.7 7.64 
GC378 10BR94 OBS  SN SSN 8.42 11.5 6.59 13.5 9.36 13.5 0.98 3.17 0.55 15.01 12.53 
GC379 10BR565 OBS  SN SSN 6.43 6.1 10.54 11.41 3.72 11.41 1.22 2.5 0.37 16.97 6.22 
GC380 10BR454 OBS  SN SSN 17.13 12.39 8.01 12.39 7.87 10.37 2.09 2.92 0.76 25.14 10.79 
GC381 10BR454 OBS  SN SSN 9.41 8.64 7.73 8.81 4.82 8.81 2.45 2.41 0.31 17.14 7.23 
GC382 10BR454 OBS  SN SSN 6.31 8.89 7.41 10.52 5.01 10.52 1.82 2.95 0.35 13.72 7.96 
GC383 10BR21 OBS  SN SSN 9.56 9.33 9.54 11.69 7.85 11.69 2.33 3.29 0.61 19.1 11.14 
GC384 10BR565 CCS SN SSN 14.4 10.59 8.63 14.64 6.81 14.64 2.61 3.75 0.79 23.03 10.56 
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GC385 10BR94 OBS  SN SSN 30.36 11.7 6.18 11.7 7.42 10.39 2.08 4.47 1.34 36.54 11.89 
GC386 10BR565 ARG  SN SSN 17.82 13.2 8.73 14.14 11.38 14.14 1.84 2.94 1.22 26.55 14.32 
GC387 10BR493 SLT SN SSN 11.12 8.45 6.64 10.48 5.62 10.48 1.63 2.22 0.33 17.76 7.84 
GC388 10BR453 MET  SN SSN 8.12 12.61 7.42 13.85 7.98 13.85 3.26 3.67 0.41 15.54 11.65 
GC389 10BR17 MET  SN SSN 9.29 11.01 7.89 13.96 8.64 13.96 1.85 3.6 0.88 17.18 12.24 
GC390 10BR565 MET  SN SSN 13.49 10.77 11.25 17.61 5.74 17.61 3.46 2.95 0.82 24.74 8.69 
GC391 10BR286 MET  SN SSN 8.43 12.73 7.09 13.74 7.96 13.74 3.92 3.69 0.69 15.52 11.65 
GC392 10BR565 MET  SN SSN 20.08 10.99 11.38 12.4 7.6 12.4 2.31 4.46 1.38 31.46 12.06 
GC393 10BR565 MET  SN SSN 15.93 10.8 7.77 14 6.71 14 3.31 2.43 0.58 23.7 9.14 
GC394 10BR565 MET  SN SSN 13.92 11.01 9.22 14.74 9.66 14.74 1.51 2.81 0.81 23.14 12.47 
GC395 10BR16 MET  SN LSN 25.52 17.28 10.85 17.65 11.43 17.65 2.14 3.95 2.41 36.37 15.38 
GC396 10BR453 MET  SN SSN 12.28 9.6 11.29 15.16 6.53 15.16 2.09 3.67 0.87 23.57 10.2 
GC397 10BR493 MET  SN SSN 8.27 8.03 7.95 10.11 6.28 10.11 2.24 3.68 0.48 16.22 9.96 
GC398 10BR565 MET  SN SSN 17.96 10.36 9.39 16.15 5.42 16.15 1.41 3.2 0.87 27.35 8.62 
GC399 10BR493 MET  SN SSN 11.31 8.1 9.82 10.5 6.09 10.5 1.88 3.34 0.56 21.13 9.43 
GC400 10BR286 MET  SN LSN 28.35 19.51 9.92 19.51 10.87 17.1 4.31 5.46 3.69 38.27 16.33 
GC401 10BR80 MET  SN SSN 11.1 12.23 6.92 12.86 8.67 12.86 1.89 3.47 0.72 18.02 12.14 
GC402 10BR565 MET  SN SSN 17.86 12.32 9.46 13.44 7.15 13.44 2.48 2.98 0.95 27.32 10.13 
GC403 10BR453 MET  SN SSN 22.39 11.25 9.33 13.83 8.55 13.83 2.4 5.22 1.43 31.72 13.77 
GC404 10BR17 MET  SN SSN 20.86 13.19 7.7 13.6 9.35 13.6 1.9 3.46 1.31 28.56 12.81 
GC405 10BR454 MET  SN SSN 12.8 13.33 9.92 13.33 7.71 13.27 3.36 3.11 0.9 22.72 10.82 
GC406 10BR454 MET  SN SSN 6.91 11.37 8.84 13.13 7.86 13.13 2.47 3.4 0.71 15.75 11.26 
GC407 10BR17 MET  SN SSN 9.56 10.18 6.28 11.44 7.21 11.44 1.81 3.09 0.54 15.84 10.3 
GC408 10BR80 MET  SN SSN 9.69 12.85 10.81 12.85 5.46 12.6 4.37 3.59 0.83 20.5 9.05 
GC409 10BR453 CCS SN SSN 22.33 13.19 7.84 14.75 11.34 14.75 1.79 4 1.5 30.17 15.34 
GC410 10BR454 CCS SN SSN 24.11 13.93 7.64 14.82 8.8 14.82 3.18 5.02 1.44 31.75 13.82 
GC411 10BR493 CCS SN SSN 24.93 14.87 6.52 14.87 8.85 12.98 3.38 3.14 1.43 31.45 11.99 
GC412 10BR453 CCS SN SSN 20.62 12.81 10.03 14.28 7.98 14.28 4.69 4.78 1.47 30.65 12.76 
GC413 10BR493 CCS SN SSN 10.48 10.06 10.37 13.71 5.98 13.71 3.5 3.86 0.66 20.85 9.84 
GC414 10BR20 CCS SN SSN 14.95 13.8 8.02 16.06 9.02 16.06 2.05 3.74 1.11 22.97 12.76 
GC415 10BR20 CCS CN CCN B 31.72 13.62 6 13.62 7.97 10.7 3.46 3.93 1.97 39.24 11.9 
GC416 10BR565 CCS SN SSN 24.11 13.27 7.58 13.27 8.06 12.78 2.53 2.77 1.13 31.69 10.83 
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GC417 10BR493 CCS SN SSN 13.29 10.45 11.09 12.17 7.47 12.17 2.59 3.41 0.89 24.38 10.88 
GC418 10BR454 CCS SN SSN 8.57 10.03 7.55 12.34 5.9 12.34 2.81 3.37 0.5 16.12 9.27 
GC419 10BR565 CCS SN SSN 19.99 10.47 8.49 11.12 6.14 11.12 2.91 3.37 0.87 28.48 9.51 
GC420 10BR16 CCS SN SSN 12.71 11.08 7.11 12.11 5.54 12.11 3.21 2.99 0.57 19.82 8.53 
GC421 10BR17 CCS SN SSN 14.61 13.36 6.66 13.36 8.18 11.22 2.11 3.14 0.85 21.27 11.32 
GC422 10BR454 CCS SN SSN 14.75 9.21 5.36 9.36 5.52 9.36 2.43 2.31 0.37 20.11 7.83 
GC423 10BR565 CCS SN SSN 20.29 14.35 8.23 14.35 9.19 13.54 2.36 3.77 1.44 28.52 12.96 
GC424 10BR286 CCS SN SSN 16.81 12.08 8.19 13.05 8.83 13.05 2.04 4.05 1.01 25 12.88 
GC425 10BR565 CCS SN SSN 9.73 10.25 8.55 11.11 6.47 11.11 2.92 2.81 0.51 18.28 9.28 
GC426 10BR80 CCS SN SSN 12.76 12.22 7.43 13.89 7.06 13.87 2.43 2.87 0.55 20.19 9.93 
GC427 10BR17 CCS SN SSN 10.32 10.6 8.09 15.25 7.89 15.25 2.23 4.06 0.83 18.41 11.95 
GC428 10BR454 CCS SN SSN 11.48 10.47 6.69 11.21 6.81 11.21 1.69 3.38 0.59 18.17 10.19 
GC429 10BR80 CCS SN SSN 18.15 11.38 6.62 12 8.25 12 2.19 3.2 0.67 24.77 11.45 
GC430 10BR453 CCS SN SSN 7.37 9.05 7.68 12.34 7.19 12.34 1.57 3.77 0.54 15.05 10.96 
GC431 10BR565 CCS SN SSN 5.81 7.69 7.88 11.75 5.55 11.75 2.05 2.1 0.28 13.69 7.65 
GC432 10BR565 CCS SN SSN 7.67 7.73 6.98 11.44 4.99 11.44 1.92 2.15 0.26 14.65 7.14 
GC433 10BR454 CCS SN SSN 12.85 9.39 6.98 10.63 5.24 10.63 1.98 2.53 0.47 19.83 7.77 
GC434 10BR565 CCS SN SSN 9.04 10.19 8.62 12.35 6.74 12.35 2.16 3.58 0.61 17.66 10.32 
GC435 10BR565 CCS SN SSN 8.44 9.63 6.6 12.55 5.66 12.55 2.51 2.54 0.36 15.04 8.2 
GC436 10BR17 CCS SN SSN 6.77 7.97 8.17 13.22 7.06 13.22 1.56 3.17 0.47 14.94 10.23 
GC437 10BR453 CCS SN SSN 3.43 7.48 10.56 13.43 5.11 13.43 2.57 2.9 0.37 13.99 8.01 
GC438 10BR80 CCS SN SSN 10.7 9.37 7.65 11.22 6.4 11.22 1.83 3.13 0.52 18.35 9.53 
GC439 10BR565 CCS SN SSN 18.88 9.79 13.82 11.91 6.97 11.91 2.2 3.92 1.04 32.7 10.89 
GC440 10BR80 CCS SN SSN 11.25 8.31 10.02 11.41 5.59 11.41 2.25 2.81 0.53 21.27 8.4 
GC441 10BR20 CCS SN SSN 10.66 11.43 9.04 14.71 6.74 14.71 2.38 2.74 0.66 19.7 9.48 
GC442 10BR454 CCS SN SSN 9.28 8.04 6.5 10.31 4.49 10.31 2.18 2.84 0.3 15.78 7.33 
GC443 10BR80 CCS SN SSN 13.57 6.13 9.36 10.97 22.93 10.97 2.14 2.78 0.59 22.93 25.71 
GC444 10BR94 CCS SN SSN 10.01 8.77 7.08 9.39 5.33 9.39 1.94 2.22 0.31 17.09 7.55 
GC445 10BR80 CCS SN SSN 4.48 8.13 8.94 12.26 4.74 12.26 2.26 2.45 0.28 13.42 7.19 
GC446 10BR80 CCS CN CCN B 17.1 13.19 6.69 13.19 8.03 12.32 2.68 3.74 0.88 24.19 11.77 
GC447 10BR453 CCS SN SSN 14.2 10.97 9.25 10.97 5.54 8.78 2.76 2.71 0.54 23.45 8.25 
GC448 10BR453 CCS SN SSN 16.65 12.42 7.85 13.51 7.94 13.51 2.32 2.19 0.74 24.5 10.13 
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GC449 10BR16 CCS SN SSN 11.3 8.63 9.2 12.01 4.44 12.01 2.82 3.28 0.6 20.5 7.72 
GC450 10BR80 CCS SN SSN 10.26 5.19 9.08 13.88 3.62 13.88 1.5 2.69 0.33 19.34 6.31 
GC451 10BR17  CCS SN SSN 10.81 10.49 4.87 12.9 9.28 12.9 1.4 9.23 0.48 15.68 18.51 
GC452 10BR456 CCS SN SSN 9.53 11.2 8.29 13.4 7.44 13.4 2.54 3.62 0.62 17.82 11.06 
GC453 10BR565 CCS SN SSN 22.88 12.2 6.31 13.4 7.89 13.4 2.11 3.33 0.94 29.19 11.22 
GC454 10BR80 CCS SN SSN 7.68 9.18 8.84 12.75 4.39 12.75 2.79 3.11 0.45 16.52 7.5 
GC455 10BR493 CCS SN SSN 11.98 10.33 7.98 13.4 6.81 13.4 2.6 2.72 0.56 19.96 9.53 
GC456 10BR565 CCS SN SSN 13.44 7.6 10.37 13.23 6.56 13.23 1.99 4.46 0.85 23.81 11.02 
GC457 10BR493 CCS SN SSN 12.86 9.23 8.31 13.81 6.11 13.81 3 4.08 0.68 21.17 10.19 
GC458 10BR453 CCS SN SSN 15.99 12.38 8.02 13.41 7.63 13.41 2.22 3.18 0.83 24.01 10.81 
GC459 10BR80 CCS SN SSN 18.29 11.69 8.52 12.52 7.32 12.52 2.09 3.55 1.04 26.81 10.87 
GC460 10BR453 CCS SN SSN 16.61 12.59 6.99 13.68 7.38 13.68 3.39 3.44 0.85 23.6 10.82 
GC461 N/A CCS SN SSN 15.89 15.52 8.14 17.44 9.55 17.44 4.4 2.53 0.95 24.03 12.08 
GC462 10BR17 MET  LAN  CAS 30.33 26.24 33.08 26.24 N/A 5.65 N/A 9.18 15.47 63.41 N/A 
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